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GEOLOGICAL SHORT SKETCH OF KOREA 
Iwao TATEIWA 


Advancement of geological researches in Korea since the 
first publication (1) on the geology by C. GoTTSCHE in 1886, has 
disclosed various facts showing the general situation of geological 
development in Korea, although much has been remained for 
future, especially in the researches of the pre-Cambrian geology. 
The results of these researches may be shown in. some detail 
in the papers listed. 

Summerizing the up to date results of these researches, it can 
be safely inferred that the geological features of Korea differ in 
many respects from those of Japanese islands, but reveal much 
similarity to those of continental areas of Eastern Asia, especially 
South Manchuria and North China. The outline of such features, 
except the tectonic lineaments and igneous activities, may Бе 
shown by the brief descriptions under items of the more or 
less major subdivisions .of the geological system of Korea, as 
mentioned in the Lexicon, together with the following synopsis 
of stratified rocks in Korea compiled for reference from these 
descriptions. 


Synopsis of the stratified rocks in Korea : 
Quarternary system : 


Holocene series“ 
Pleistocene series* 
Pleistocene (?) series. 


Tertiary system : 
Shichihosan series“ ..... ME Aderat Esc Pliocene 


ILES Де и ETETA ce Poe. Miocene 
———————— clino-unconformity — — 
a Muo ааа. Miocene-Oligocene 
— Unknown relation — 
IE O Svis Sei em sus 8 merĝo Up. Eocene 


clino-unconformity. 


(1) Geologisehe Skizze von Korea. Sitzungsber. К. press. Akad d. Wis- 
sensch. Berlin, XXXVI. 


E 


Keisho system : 


Bukkokuji series* ........... Eocene - Up. Cretaceous 
— slight clino-unconformity — 
Shiragieries* 22... 5 7 ea Up. Cretaceous 
Rakuto series) =. sv. ace RE L. Cret. - Up. Jurassic 


clino-unconformity 


Daido system : 


Daido series ....... Mid. - L. Jurassic, partly Triassic 


clino-unconformity 


Heian system (3) : 


Greet Series (OP "1 PRO, O Л ШШЕ Triassic 
Kobosan series ..........: Triassic or Permo-Triassic 
Jido series E um AS. Soe ee l... Permian 
—— para-unconformity ? | ————————— 
Koten'series 2: HOZ A E Up. Carboniferous 


para-unconformity 


Rakuroan system : 


Chosen system 
(great Limestone formation-series) 


Tsinan limestone ............... Mid. - L. Ordovician 
Chaumitian Series Seren seen en erde Up. Cambrian 
Kuchoüan series ..... su. seine <= alas Mid. Cambrian 
Mantoan series (Yotoku series) ........: L. Cambrian 


slight clino-uncorformity or para-unconformity 


Sinian system (4) 


(Shogen system) 
Kuhyon series 
— Para-unconformity or clino-unconformity —— 
Shidogu ече zs ss sss: 3 AA HIE Neoproterozoic 
Tyokken series. 


clino-unconformity (?) or para-unconformity 


(2) Including probably Taishiin red formation. 

(3) Excluding Hekijo formation in the northern part of N Hamgyong- 
do, North Korea, which may be safely included into the North Manchurian 
type of the Upper Palaeozoic formation in Manchuria. 

(4) GRABAU (A.W.), 1922. The Sinian system, Bull. Geol. Soc .China, 
vol. I, n°® 1-4. 


Keirin system : 
Wutai system (1) 
Sangsuyang series** 
Matenrei (Mach'ollyong) Series** 
and Yokusen series** ................ Eoproterozoic 


clino-unconformity ? 


Rensen system**, 
(Iwao TATEIWA). 


(1) Wrrzis (B. and BLACKWELDER (E.), 1907. Research in China, I. 
“ more or less intimately accompanied by igneous rocks. 
** intruded by Kokurian granite (Gray granite-gneiss). 


A 


ANSINREI CALCAREOUS PHYLLITE FORMATION. 
Upper Proterozoic 
See: TYOKKEN SERIES. 


B 

BANKO SANDSTONE .................... Lower Miocene 
See: MEISEN GROUP. 

BANKODO FORMATION .................. Lower Miocene 
See: MEISEN GROUP. 

BANMAKUDO FORMATION .............. Eo-Proterozoic 
See: SANGSUYANG SERIES. 

BANSHO FORMATION .... Upper Triassic ?-Lower Jurassic 


YAMANARI (Fujimaro) (1926). Geogr. Rev., vol. II, Pt. 2, p. 572. 


Tilted beds, resting in para-unconformity upon Ordovician 
limestone of Great Limestone series. Consists dominantly of 
shale and sandstone in alternation with a basal conglomerate 
and is rich in plant remains. The total thickness is 100 m or less. 

Some detailed information relating to the Bansho formation 
was given by S. KAWASAKI (1926a) and T. SHIRAKI (1940). 

KAWASAKI disclosed the sequence of its strata as follows (in 
descending order) : 

1. Disturbed shale. 

. Black shale with Coniopteris hymenophylloides, 10 m thick. 
. Thin sandstone, 0.3 m thick. 

. Black shale, 6m thick. 

. Sandstone, 6m thick. 

. Shale interbedded with thin sandstone layers and with 
narrow leaves of Podozamites, 6m thick. 

7. Sandstone interbedded with thin shale, 16 m thick. 

8. Black shale with Cladophlebis raciborski, C. denticulata, 
C. haiburnensis and Podozamites sp., 30 m thick. 

9. Sandstone, 4m thick. 

10. Black shale with imperfect plant remains, more than 8 m 
thick. 

T. SHIRAKI interpreted the formation as being a member of 
the Daido series of the Daido system; he described the lithologic 


CUI ui LO D 
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nature of sandstone, shale and conglomerate composing the for- 
mation. Type area is Pansong (Bansho in Japanese) district, Yong- 
wôl-gun, Kangwôn-do, South Korea. 

Distribution : Kangwon-do, South Korea. 

Diagnostic fossils : Coniopteris hymenophylloides Brongn., 
Cladophlebis denticulata Brongn.; C. williamsoni Brongn.; C. ra- 
ciborski Zeil.; C. haiburnensis (L. et H.) forma aquilina; C. arqua- 
tula (Heer); C. nampoensis Kawasaki; Marattiopsis muensteri 
(Goepp.); Ctenis yamanarii Kawasaki; Gingkoites sibirica, (Heer); 
Pityophyllum longifolium Nath. 

Références: KAWASAKI (S.), 1926a ; SHIRAKI (T.), 1940. 


(Iwao TATEIWA). 


BANTATSU FORMATION (or series) ........... Ordovician 


YABE (Hisakatsu) (1919). Bull. Geol. Surv. Chosen, vol. I, 
по 2. 


Proposed for « Actinoceras »-bearing Ordovician limestone, 
para-unconformably underlying the Koten series in Batantsu- 
men (Mandal-myon), Koto-gun (Kangdong-gun), Heian-nando 
(S. P’yöngan-do), North Korea. 

The Ordovician formation at Mt. Bantatsu (Mandal-san) and 
its vicinity was classified by KoBAYASHI (1930a) as shown below : 
Bantatsu series : 

Nanso beds : gray limestone, partly false-bedded, 
50-70m thick. 

Unkaku beds: limestone with dolomitic patches, 
containing Middle Ordovician fauna; about 
60 m thick. 

Bantatsusan beds: alternating massive and thin- 
bedded limestones, rarely yielding Stereoplas- 
moceras : about 200 m thick. 

Kosei beds : alternation of marl and limestone. 

The series name is frequently used for the upper part of the 
Cambro-Ordovician Great Limestone Formation in North Korea. 
(See : Great Limestone Formation and Sosan series). 

About 35 species of Labechia, Bucania, Lophospira, Pagodis- 
pira, Liospira, Eotomaria, Helicotoma, Trochonema, Maclurites, 
Cycloceras, Ormoceras, Armenoceras and other genera from the 
Unkaku beds belong to the Toufangian fauna. 

Reference : KOBAYASHI (T.), 1930a. 

(T. KOBAYASHI). 


BANTATSUSAN' BEDS». puesto noj). йыз „лш. Ordovician 
See: BANTATSU FORMATION, 


BEIHO SLATE аА Cambrian 
See: CHOSEN SYSTEM (S. Korea). 
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BONKOKURI GROUP 3.7 u... ee Miocene 
TATEIWA (Iwao) (1924). Geol. Atlas, Chosen, n° 2. 


Consists of a number of effusive sheets of volcanic rocks and 
tuffs, accompanied in some places by shale, sandstone, and con- 
glomerate, and rarely containing plant remains. The following 
have been distinguished in these volcanic rocks: two-pyroxene 
andesite (glassy or non-glassy), hypersthene-hornblende andesite, 
hornblende andesite with or without biotite, biotite-bearing quartz 
andesite, etc. These volcanic rocks are found in several separate 
places as volcanic formations of variable thickness, more or less 
tilted and in places faulted, and unconformably rest upon the 
Choki group. The type area is P’omgong-ni district, west of 
Kamp'o, Kyöngju-gun, N. Kyöngsang-do, South Korea. 

Distribution : N. Kyöngsang-do, South Korea. 

Diagnostie fossils: Fagus antipofü Heer; Carpinus grandis 


Ung. (Iwao TATEIWA). 


BUKKOKUJI GROUP ... Upper Cretaceous-Lower Tertiary ? 
TATEIWA (Iwao) (1924). Geol. Atlas, Chosen, n° 2. 


Named for exposures in Kyongju-Changgi district, on the 
eastern coast of N. Kyongsang-do, South Korea. Bukkokuji (Pul- 
guk-sa in Korean) is an old temple of Silla time (BC. 17-AD. 660) 
situated on the slope of Toham-san, which consists of granite of 
this group. The group consists of co-magmatic rocks represented 
by thick flows of liparite and allied rocks, as well as granites with 
or without basic marginal facies. The latter commonly intrude the 
former. Stocks of diorite and granodiorite, together with various 
dike rocks are commonly found in close association with granite. 
Rocks of the Bukkokuji group are variable in lithology and there 
are many intermediate ones between typical granite and diorite 
and between liparite and comparatively basic effusives without 
quartz. Most of the liparite and its allied rocks are characterized 
by their dark color, viz. dark gray, dark brown, dark green to 
nearly black. They are conveniently grouped together under the 
name of black felsophyre. Rocks of this group are in many occur- 
rences accompanied by various ore deposits. 

In some places, sheets of black felsophyre rest upon slightly 
tilted beds of Upper Cretaceous Shiragi series in clino-uncon- 
formity. The erosion surface of various rocks of the Bukkokuji 
group is covered by Tertiary sediments of the Choki group (Lower 
Miocene or Oligocene). 

The term « group» was later dropped in Bukkokuji series 
(TATEIWA I, 1929) which includes another group consisting of 
sedimentaries and tuffs (Taishu group) and is stratigraphically 
inseparable from Bukkokuji group. 

Distribution is extensive in Korea, especially in its southern 
part, and probably in eastern and south-eastern Asia. 


References : Кото (B.), 1909; Tarerwa (I.), 1929; TATEIWA (L), 
1934, p. 185. (Iwao TATEIWA). 
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BUKKOKUJI SERIES .. Upper Cretaceous-Lower Tertiary ? 
TATEIWA (Iwao) (1929). Geol. Atlas of Chosen, по 10. 


Consists of a co-magmatic series of igneous rocks dominantly 
of acidic types, commonly accompanied by tuffs and tuff-breccias, 
in places together with black shale containing fragmental remains 
of Dicotyledonous leaves. Under the name Bukkokuji series, two 
lithological groups are distinguished : the group of igneous rocks 
or Bukkokuji group of TATEIWA, I. (1924) and the group of sedi- 
mentary rocks. The latter may be correlated with a part of the 
thick alternation of sandstone and shale, containing Dicotyledo- 
nous plant remains, in Tsushima in the Tsushima Strait. The 
series of sedimentary rocks containing the plant beds of Tsushima 
probably correspond in age with the hiatus between the Upper 
Cretaceous Urakawa series and the Lower Tertiary Akitsu series 
of Japan. 

Chronological interpretations of the series as stated above 
were nearly confirmed by subsequent studies of the Dicotyledo- 
nous fossil flora from Tsushima (TATEIWA, I, 1934) and by 
geological observations in Tsushima and its surrounding areas 
viz. South Korea and Northern Kyushu. 

Distribution is extensive probably in eastern and southeastern 
Asia. Widely distributed in Korea, especially in South Korea. 

Diagnostic fossils (yielded from Tsushima): Leguminosites 
satoi Tateiwa; L. tsushimaensis Tateiwa; Celastrophyllum japonica 
Tateiwa; Sterculia taishuensis Tateiwa; Ulmus ? nasai Tateiwa. 


References: Koro (B.), 1909; Kato (T.), 1920; TATEIWA (I.), 
1924; Karo (T.), 1926, p. 581; TATEIWA (1.), 1934, p. 185; TATEIWA 
(I.), 1954a. 

(Iwao TATEIWA). 


BUNKOKU FORMATION .............. Lower Ordovician 
See: CHOSEN SYSTEM (S. Korea). 


BUNSANBHIQUAHTZITE l... e terao es ee Кы Cambrian 


Sarro (Kazuo) (1933b). Jour. Geol. Soc. Jap., vol. XL, p. 242. 

This is the basal Cambrian formation on the border between 
Chuwa-gun (Chunghwa-gun), Heian-nando (S. P'yongan-do) and 
Koshu-gun (Hwangju-gun), Kokai-do (Hwanghae-do), which 
underlies the Redlichia shale and overlies the Kuken series 
disconformably. Sarro divided the formation into the upper or 
Bunsanri quartzite containing gray limestone and the lower or 
Protolenus shale, 10m thick. At the base the latter shale contains 
conglomerates in some places. 

NAKAMURA combined the Protolenus shale and Bunsanri quart- 
zite into the Bunsanri stage (See : Yotoku series). 

The know distribution is restricted to the mentioned area in 
North Korea. 


References : Sarro (K.), 1933a, p. 145; NAKAMURA (S.), 1936, 


p. 159. (T. KoBAYASHI). 


dou = 
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BUNSANRIAN STAGE ......................... Cambrian 
See : CHOSEN FORMATION, BUNSANRI QUARTZITE. 


CHANGSHANIAN STAGE ............... Upper Cambrian 
See : CHOSEN FORMATION. 


CHAUMITIAN SERIES .................. Upper Cambrian 
See : CHOSEN FORMATION. 


CHIRUNSANSSHALE ана Gil. Ordovician 
YAMANARI (Fijimaro) (1926). Geogr. Rev. Jap., vol. 2, p. 572. 


Proposed for fossiliferous shales in the upper part of the 
Chosen system at Joto-men (Sangdong-myón), Neietsu-gun 
(Yongwol-gun), Kogen-do (Kangwon-do), North Korea. 

Composed mostly of dark gray to black shales and partly of 
gray limestone; 50-100 m thick. 

Extensive in the south-east side of the Kogendo Limestone 
Plateau. (See : Chosen system, South Korea). 

Contains about 90 species Diplograptus, Plumulites, Orthis, 
Rafinesquina, Ctenodonta, Modiolopsis, Lophospira, Kotoceras, 
Orthoceras, Sactorthoceras, Cyeloceras, Stereoplasmoceras, Sac- 
toceras, Primitia, Basilicus, Parabasilicus, Ogygites and other 
genera; this fauna is correlated with the Llandeilian. 


Reference: KOBAYASHI (T.), 1934b. 
(T. KOBAYASHI). 


СМЕА INS 25 UNA Upper Cretaceous 
SHIMAMURA (Shinbei) (1926). Geol. Atlas, Chosen, n° 5. 


Consists essentially of shale, sandstone, tuff, and tuffaceous 
shale; base unknown; preserved portion is over 2900m in thick- 
ness. 

Upper (Sansuido formation); alternating of sandstone 

and shale; comparatively rich in plant remains... 600m 
Middle (Takkitsu formation); alternating of tuff, tuf- 
faceous sandstone and shale; rarely with plant re- 


OSTIS NN КО КККК TE dalo Mito ova 1500m 
Lower (Mantokusan formation); alternating of tuff, 
tuffaceous sandstone, conglomerate, shale and marl... 800m 


In some places within the terrain of the series, andesitic flows 
are interbedded with sandstone and shale of the Chin-an series. 

The stratigraphic position of that portion, however, remains 
unknown. 

Later (Tarerwa, I., 1929) the Chin-an series was included 
within the Shiragi series as one of its local representatives or the 
continuous deposits, subsequently separated from the latter in N. 
Kyongsang-do. 
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Type area is Chin-an district, N. Cholla-do. 

Distribution : N. Cholla-do, South Korea. 

Diagnostic fossils (yielded from Sansuido formation) : Vibur- 
num cf. montanum Knowlton; Nelumbo sp.; Cf. Tapeinidium ? 
undulatum (Hall). 

Reference : TATEIWA (I.), 1929. (Iwao TATEIWA). 
CHOKI CONGLOMERATE 

See: CHOKI GROUP. 


Soe MET AAD Lower Miocene 


CHOKI"GROUP''... 22:52 RE Lower Miocene 
TATEIWA (Iwao) (1924). Geol. Atlas, Chosen, n° 2. 


Characterized by tilted and faulted beds of various sediments, 
dominantly of a fresh water origin and rich in plant remains 
(Fagus Flora), together with various volcanic rocks and tuffs. It 
rests unconformably upon the uneven surface of the Bukkokuji 
(Upper Cretaceous - Lower Tertiary ?) or the Shiragi (Upper Cre- 
taceous) series, and is unconformably overlain by the Bonkokuri 
group of the Choki series or the Miocene Ennichi group. Named 
for good exposures in Changii (Choki in Japanese) district along 
the eastern coast of М. Kyóngsang-do, south Korea, where the 
group is divided into the eight formations or members, conform- 
able with each other, as follows (in descending order) : 

1. Upper basaltic tuff; basaltic tuffs intercalated with 

some beds of dark gray to dark brown sandstone 

and shale. Plant remains occur in the shale ...... 150m 
2. Keumori (Kŭmo-ri) andesitic tuff ............... 40m 
3. Upper coal-bearing formation; sandstone, shale, 

tuffs, and conglomerate, with several coal seams. 

A whitish tuffaceous shale in the lower part is rich 

in fragmental plant remains including those of 


Erapa ANASA MAMA Nj su neon ОРИ 300m 
4. Lower basaltic tuff; apparently very similar in li- 
thological character to the Upper basaltic tuff .... 69m 


5. Lower coal-bearing formation; sandstone, shale, 
white tuff, conglomerate and coal, commonly con- 
taining plant remains „sum deest Re 70m 

6. Keumgoangdong (Kümgwang-dong) shale; light 
brown varved shale, rich in plant remains of good 
preservation s.o rare ee ee Е 40m 

7. Nultaeri (Nuldai-ri) volcanics rocks; andesite, tra- 
chyte and trachyte tuff. 

8. Choki conglomerate; alternating conglomerate and 
sandstone with intercalated shale, white tuff and 
coal.seamst: a does moe REE 700 m 

In Kamp'o district, immediately south of Changgi district, 

flows of basalt with or without olivine are interbedded with the 
upper part of the Choki group. TATEIWA considered the group to © 
be Oligocene on the basis of his study of the rich flora from the 
group. 
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K. KANEHARA (1936) identified Vicarya callosa Jenkins, col- 
lected by ТАТЕГУА from an upper or middle horizon of the group 
in Kamp'o district, and insisted on a Miocene age for the group. 
Recently, К. Huzioka described some of the plant remains yiel- 
ded evidently from the Choki group. 

The type area is Changgi (Choki in Japanese) district, Yongil- 
gun, N. Kyóngsang-do, Souh Korea. 

Distribution : N. Kyóngsang-do, South Korea. 

Diagnostic fossils: A. Animal remains: Vicarya callosa 
Jenkins. B. Plant remains: Sequoia japonica Endo; Fagus anti- 
pofii Heer; F. protolongipetiolata Huzioka; *Betula shiragica 
Huzioka; *Carpinus carpinoides Maxim.; *C. simplicibracteata 
Huzioka; *Ostrya shiragiana Huzioka; *Ulmus shiragica Huzioka; 
*Zelkova ungeri (Ett.); “Tilia remotiserrata Oishi and Huzioka; 
*Acer rotundatum Huzioka; *A. subpictum Saporta; A. ezoanum 
Oishi and Huzioka; *A. fatsiaefolia Huzioka. 

Notes : The species marked with asterisks in the above list 
were reported by HĤuZIOKA as being from the Ennichi group of 
Kŭmgwang-dong, Yongil-gun, N. Kyóngsang-do. The plant beds, 
however, may belong to the Choki group, and probably belong 
to the Keumgoangdong shale of the group. 


References: KANEHARA (K.), 1936b; Huzioka (K.), 1943; 
Ip., 1951, p. 67; Ip., 1954, p. 117. (I. Tarewa). 


CHOKI SEBIEST наь een Oligocene-Miocene 
TATEIWA (I.) (1925). Geol. Atlas, Chosen, n° 4. 


TATEIWA proposed the above term for the lower part of the 
Tertiary formation of Changgi-P'ohang district on the eastern 
coast of N. Kyongsang-do, South Korea, where the Choki series. 
is represented by Choki group, unconformably covered by the 
upper part of the Tertiary formation, the Ennichi group. Recently 
the author summarized his views on the systematic geology of 
Korea in his « The Outline of Geology in Korea » in « The Geo- 
logy and Mineral Resources of the Far East» (under printing). 
According to him, all the formations in Korea, ranging probably 
from Oligocene to lower Miocene, are grouped together under 
« Choki series », which is characteristic in having various volcanic 
rocks and plant remains of Sequoia, Glyptostrobus, Fagus, Pla- 
nera, Betula, Carpinus, Tilia, Juglans, etc. It is also noteworthy 
that the beds of this series are all more or less markedly tilted and 
faulted, although those of the Ennichi series or younger are but 
slightly tilted, nearly horizontal, and rarely faulted. Among the 
formations of the Choki series, the Ryudo formation of the Ryudo 
group and the coal-bearing formation exposed to the west of 
Hoeryóng, both occurring in М. Hamgyóng-do, North Korea, 
may be Oligocene. Other founds in various places facing the Sea 
of Japan or along the Tuman-gang are considered to be lower 
Miocene. 

See further explanations under Choki, Bonkokuri, Ryudo 


and Meisen group. (I. TATETWA). 
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CHOKKEN SERIES ....... лә 2.0.2. 20% Upper Proterozoic 
See : TYOKKEN SERIES. 


CHOSEN FORMATION ................ Cambro-Ordovician 


INOUE (K.) (1907). Bull. Imp. Geol. Surv. Jap., vol. 20, n° 1; 
Jour. Geogr. Tokyo, vol. 19, pp. 523, 625, 719, 853. 


Comprises the Korean correlative of RICHTHOFEN's Sinian 
formation; consists of a thick limestone formation below a fusu- 
linid-bearing formation and a clayslate and quartzite formation 
beneath the thick limestone; distributed in Heian-nando (S. 
P'yóngan-do), Kokai-do (Hwanghae-do), and Kogen-do (Kang- 
wón-do), Korea. | 

Geologists of the Geological Survey of Chosen (1915) adopted 
the term « Chosen system» for the Cambro-Ordovician forma- 
tion and divided it into the following two series : 

The Great Limestone Formation (Middle Cambrian to Ordo- 

vician) (Зее: Great Limestone Formation). 

The Yotoku series (Lower Cambrian) (See: Yotoku series). 

Later, however, it was found that a large part of the so- 
called Chosen system in North Korea belongs to the Proterozoic, 
for which NAKAMURA (1916) proposed the term « Shogen system ». 
As pointed out by KOBAYASHI (1930b), there is no Proterozoic in 
the Yokusen geosyncline of South Korea, but a larger part of the 
Chosen system, in the former sense in the Heinan geosyncline in 
Heian-nando and Kokai-do belongs to the Shogen system. A part 
of the Chosen system on the south side of the Yalu River (Amnok- 
kang) is also Proterozoic in age and belongs to the Shih-ho series 
typically developed in tributaries of the Liao-ho, Tai-tzu-ho, 
South Manchuria. 

The Chosen system is a large stratigraphic unit in the Hwang- 
ho basin, comprising not only Korea but also South Manchuria 
and North China, and its classification (KOBAYASHI, 1940) is as 
follows : 


Middle and Lower Ordovician 


À : Wolungian series. 
Tsinan limestone 


Wanwanian series. 
| Fengshanian stage. 


| Toufangian series. 


Upper Cambrian 


e P Daizanian stage. 
Chaumitian series 


Changshanian stage. 


Middle Cambrian | Meer ap iier 


г : Taitzuan stage. 
Fuchouan series 


Tangshihan stage. 
Shihchiaoan stage. 
Shoran stage. 

Bunsanrian stage. 


Lower Cambrian 
Martoan series 


In North Korea the nearly complete sequence of the system _ 


can be seen in the Sosan (Chosan) area on the south side of the 
Yalu River (KOBAYASHI and KIN, 1931) as follows: 
Toufangian series; about 200 m thick; chiefly limestone 
with actinoceroids. 
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Wolungian series ; about 200 m thick; chiefly massive 
limestone with Archaeoscyphia, etc. 

Wanwanian .series; about 100m thick; with Cryptozoon 
limestone at the base. 

Chaumitian series ; 100-120 m thick ; containing Tsinania, 
Chuangia, etc. 

Fuchouan series; about 300 m thick; upper half composed 
mostly of limestone and yields Blackwelderia and Damesella 
near the top; lower half consists mainly of limestone and 
shale and contains Dorypyge, Amphoton, Fuchouia, Bai- 
lieila, etc. 

Mantoan series; 100-150 m thick; shale dominant but 
thin sandstone beds and limestone lenses intercalated and 
yields Redlichia. 


References : ANONYMOUS, 1915; NAKAMURA (S.), 1926, p. 460; 
KOBAYASHI (T.), 19306, p. 613; Ib., 1940-41; KOBAYASHI (T.) and 
KIN (S.), 1931, pp. 349, 402. 


(T. KOBAYASHI). 


CHOSEN SYSTEM (South Korea) ...... Cambro-Ordovician 


Distributed widely in the Kogendo Limestone Plateau. Its 
rock facies and fauna are quite different from those in North 
Korea. Its stratigraphic division is shown in the attached table. 


References : KOBAYASHI (T.), YOSHIMURA (I.), IWAYA (Y.) and 
Huxasawa (T.), 1941, р. 579; KOBAYASHI (T.) and Aorr (K.), 1940, 


| p. 300; KOBAYASHI (T.), 1953 ; KOBAYASHI (T.), 1954. 


(T. KOBAYASHI). 
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CHUDO FORMATION .................. Upper-Cretaceous 
See: UPPER DAIDO FORMATION. 


CEODNA BEDS pits ое. le Cambrian 
TAKEHARA (H.) (1934). Chikyu, vol. 29, по 4, p. 245. 


A lower Cambrian formation on the border between Chuwa- 
gun (Chunghwa-gun), Heian-nando (S. P’yongan-do) and Koshu- 
gun (Hwangju-gun), Kokai-do (Hwanghae-do); located between 
the Masanri and Bunsanri formations and composed of Redlichia 
shale and clayslate in addition to Girvanella limestone. 

Exactly the same as Redlichia shale by Sarro (1933a, b) and 
NAKAMURA's Rakumin beds and Shoran stage. 


Classified by Sarro (1933a, b) at its type locality near Chuwa 


| as follows (in descending order) : 


|| 
D 


A 


= 


П. Upper Redlichia shale, 350-450 m thick, reddish purple ог 
sometimes dark green shale intercalated with Girvanella 
manchurica limestone; flags at the base. The following 4 
zones are distinguished : 

(5) Bonnia zone. 

(4) Redlichia cf. walcotti zone. 
(3) Redredlichia nakamurai zone. 
(2) Redlichia coreanica zone. 

I. Lower Redlichia shale, 150m thick; dark gray, occasionally 
reddish purple shale with limestone : 

(1) Redlichia chinensis zone. 


North of Jido (Sadong) coal mine, SAKAKURA distinguished 
the following 2 zones : 

(b) Obolus zone (= 4 zone). 

(a) Redlichia zone (= 1-3 zone). 
| Because the Redlichia shale lies above the Protolenus shale, 
| Sarro considered the former to be early Middle Cambrian; but 
the shales are generally regarded as Lower Cambrian and the 
difference in the occurrence of Protolenus is interpreted as being 
due to cross-migration of the fauna. 

Extensive in the southern part of Heian-nando and the ad- 


||| jacent part of Kokai-do, North Korea. 


References: Sarro (K.), 19335, p. 242; NAKAMURA (S.), 1936, 


p. 159; SAKAKURA (K.), 1936, p. 112. 


(T. KOBAYASHI). 


IDAIDO SERIES m... svedio Upper Triassic-Lower Jurassic 
SHIRAKI (T.) (1940). Geol. Rep. Coal fields, Chosen, vol. 14. 


| The Daido series is the lowest subdivision of S. Kawasakrs 
¡Daido system and embraces all sediments which are pre-Keisho 
‚and post-Heian system in age. 


у 


| 
| 2 
1 
t 
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In general, the series consists of tilted and folded beds of 
alternating sandstones and shales, with conglomerate in various 
horizons and at the base. The series is rich in plant remains, 
and commonly contains non-marine Molluscan and Estherian 
remains. 

According to S. KAWASAKI (1925), an upper part of Lower 
Daido formation (Daido series) exposed in the city of P'yongyang 
may be Middle Jurassic in age, but is probably not stratigraphi- 
cally independent from the rest. In short, the Daido series can be 
said to correspond stratigraphically in its actual content to the 
Daido system in the narrower sense. The type area is the Nanp'o 
district, S. Ch'ungch'óng-do, South Korea. See further explana- 
tions under Daido system, Lower Daido formation, Ranp'o for- 
mation, T'ongjin formation, and Bansho formation. 

(I. TATETWA). 


DAIDO SYSTEM ............ Upper Triassic-Lower Jurassic 
Kawasaki (S.) (1925). Bull. Geol. Surv. Chosen, vol. 4, pt. 1. 


A chart with the above paper showing the general sequence 
of sedimentaries in Korea, compiled by S. KAWASAKI, introduced 
the term Daido system as being representative of the Mesozoic 
system of Korea, excluding beds which rest conformably upon 
and are stratigraphically inseparable from the Palaeozoic series 
of Heian system. 

However, no systematic descriptions of the system appear in 
the above mentioned paper. 

As pointed out in 1928 by E. Коммо, Korea was widely sub- 
jected to intense crustal movements (Taiho disturbance of E. Kon- 
NO) in the later Jurassic age, viz. in the post-Lower Daido and 
pre-Upper Daido age. Therefore, Konno is probably correct in 
separating the Mesozoic strata into two independent systems and 
in restricting the term Daido to be available only for the Lower 
Daido formation revised by E. TAMURA (See Lower Daido forma- 
tion). The system was recently described by I. Tareıwa (in print, 
a) in this narrower sense. 

The Daido system, thus defined, consists mainly of tilted and 
folded beds of sandstone, shale and conglomerate and is commonly 
rich in plant and Estherian remains. The plant remains (Daido 
flora) were thoroughly studied by S. KAWASAKI (1925). His view 
on the chronologic interpretation of the system was that these 
formations of Lower Daido (S. Pyóngan-do and Hwanghae-do), 
T'ongjin (Kyonggi-do), Ranpo (S. Ch'ungch'óng-do) and Bansho 
(Kangwon-do), all included in the system, are probably Lower 
Jurassic. An exception may be the portions of Lower Daido 
formation exposed within the city of P'yóngyang, which are 
probably Middle Jurassic in age. 

Recent studies of Estherian remains (Daido Estherian Fauna) 
by T. KoBAYASHI and his collaborators suggest an Upper Triassic 
age for the lower portion of the system. 

Distribution: S. Ch'ungch'óng-do, Kyönggi-do, Hwanghae-do, 
S. P'yóngan-do, S. Hamgyóng-do and Kangwón-do, Korea. 


| 


| 
| 
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| 

| Diagnostic fossils: See Lower Daido, T'ongjin, Ranpo and 
| Bansho formations. 
| References : KOBAYASHI (T.), 1953; Ip., 1954; TATEIWA (T.), 
| 1954a. 


| (I. TATEIWA). 

ОТАНГА STAGE ETAT TH Upper Cambrian 
See: CHOSEN FORMATION. 

| DOMAKUDO FORMATION ................ Eo-Proterozoic 
See: SANGSUYANG SERIES 

"DOTEN QUARBTZITE uni... ses Lower Ordovician 
See: CHOSEN SYSTEM (S. Korea). 

E 
| 
JEBIDOJSEHIES И e abio o peves ci Upper Cretaceous 


| SHTMAMURA (Shinbei) (1927). Geol. Atlas, Chosen, n° 7. 

-p Dominantly red shale, sandstone, and conglomerate; about 
К "1650 m thick. In Yöngdong (Eido in Japanese) district, М. Ch'ung- 
‚ch’öng-do, South Korea, the series is divided into three forma- 
‚tions, conformable with each other, as follows : 


Upper : Sen-yudo formation; marl, sandy shale, and 


Tn red shale, accompanying andesitic flows .......... 350m 
| Middle: Kaidori formation; conglomerate, green 
h | sandstone, and shale in frequent alternation ..... 1200m 


Lower: Shikonri formation; alternating sandstone, 
shale, slate, and conglomerate; rarely contains 
plant ips eis essa esseso emen» 1350m 


Of these, the Kaidori and Sen-yudo formations are, as a 
whole, correlated with the Mantokusan formation of the Chin-an 
series; the lower part of the Shikonri formation is considered to 
be included in the Rakuto series. 

It is probable that the series was originally continuous with 
the Chin-an series (Chin-an group) and belongs, except for its 
owest portion, to the Shiragi series. Type area is Yóndong 
istrict, N. Ch’ungch’öng-do. 

Distribution: N. Ch’ungch’öng-do and N. Kyóngsang-do, 
South Korea. 
| Diagnostic fossils: Brachyphyllum сї. macrocarpum Newb.; 

Frenelopsis hohenggeri (Ett.). 


(I. TATEIWA). 
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EIKO FORMATION: . 52:50 en cas Middle Ordovician 
See: CHOSEN SYSTEM (S. Korea). 


ENNICHI;GROUP' ...— Re ekus e ИИ Miocene 
TATEIWA (Iwao) (1924). Geol. Atlas, Chosen, n9 2. 


Consists dominantly of neritic sediments, over 800 m in 
thickness, which are commonly rich in molluscan and plant 
remains; nearly horizontal or slightly tilted. Plant remains (Enni- 
chi flora) clearly suggest, as a whole, a warmer climate than that 
which prevailed during the age of the Choki series (Oligocene- 
Lower Miocene). 

In the type area (Yönil-P’ohang district, Yongil-gun, N. 
Kyöngsang-do, South Korea), the group is divided into two 
conformable formations as follows : 


1. Ennichi shale (Upper) : 

Dominantly shale, light brown to gray, of which 

the lower part is commonly sandy and intercalated 

in some places with sandstone and conglomerate. 

The upper part consists essentially of light brown 

shale, commonly with nodules of marly rocks. Rich 

in molluscan and plant remains ........ SS 600 m 
2. Sempoku conglomerate (Lower): 

Dominantly conglomerate, but is intercalated in 

many places with sandstone and shale, and in some 

places with coal seams, which are not persistent. 

Commonly contains molluscan remains .......... 200 m 


Details of the stratigraphy and palaeontology of the Ennichi 
group were later reported by K. KANEHARA, who suggested a 
middle to late Miocene age, on the basis of his studies of the rich 
fauna and flora from this group. Some plant remains were recent- 
ly described by T. TANAJ. 

Distribution: N. Kyóngsang-do, South Korea. 

Diagnostic fossils : 

A. Animal remains: Nucula hokoensis Kanehara; Nuculana 
fujiformis Kanehara; N. anfusa (Hanl.); Propeamussium tateiwai 
Kanehara; Ostrea gravitesta Yokoyama; Pecten tokyoensis Yoko- 
yama var.; Thyasira bisecta Conrad; Lucina acutilineate Conrad; 
Carcharodon megalodon Agassiz. 

В. Plant remains: Podocarpus sp.; Fagus ferruginea Aiton; 
Lithocarpus miohypophaea Tanai; Cyclobalanopsis glauca 'Thunb.; 
C. mandraliscae (Gaudin); C. huziokai Tanai; Q. koraica Tanai; 
Fraxinus insularis Hemsl.; F. ennichiensis Tanai; Cryptocarya 
ennichiensis Tanai; Phoebe mioformosana Tanai; Entata formo- 
sana Kanehara; Sapindus kaneharai Tanai; S. lineariformis Tanai. 


References : KANEHARA (K.), 1935, p. 530; Ip., 1936a, p. 73; 
Ib., 1936b, p. 31; Kuzıoka (K.), 1951; Tanar (T.), 1952, p. 231; 


Ip.,' 1953, p. 1. 
(I. TATEIWA). 


| 
| 
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RNNICHIMSERIES И sss use Liu eue. Miocene 
TATEIWA (Iwao) (1924). Geol. Atlas, Chosen, n° 2. 


Named for the Upper division of the Tertiary formation in 
the Changgi-P'ohang district on the eastern coast of N. Kyong- 
sang-do, 5. Korea. The Ennichi series in the above district is 
represented by the Ennichi group containing a rich flora (Ennichi 
flora) indicating a warmer climate than that corresponding to the 
Choki flora of the Choki series. 

| There are no beds in Korea which can be surely correlated 
with the Ennichi group. However, the Shinko formation, a cha- 
| racteristic boulder deposit in the Sinhúng (Shinko in Japanese) 
| district near Hamhüng, S. Hamgyóng, North Korea, may be 
| correlated with the Ennichi group. See further explanations under 
, Ennichi group. 

| (I. TATEIWA). 


RENNICHUSHALET ide eR Rh Miocene 
See: ENNICHI GROUP. 


| F 

| 

| 

| FENGSHANIAN STAGE ................. Upper Cambrian 

| See: CHOSEN FORMATION. 

(FUCHOUAN SERIES .,..:\............ Middle Cambrian 
See : CHOSEN FORMATION. 

| FUHEIDO FORMATION ................... Eo-Proterozoic 


See: SANGSUYANG SERIES. 


G 
GABISAN FORMATION ................... Lower Jurassic 
See: RANPO FORMATION. 
GAKOKU FORMATION .................. Upper Cambrian 


GERRODO- FORMATION. Laat. отек La e lire Triassic 
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GETSUMEISAN FORMATION ............. Lower Jurassic 
See : RANPO FORMATION. 


GINSEKI LIMESTONE ................. Upper Proterozoic 
See: SIDOGU SERIES. 


GODO FORMATION ip ео Triassic 
See : TAISHIIN RED FORMATION. 


GOHORI SLATE FORMATION ......... Upper Proterozoic 
See : TYOKKEN SERIES. 


GORYUSAN FORMATION .............. Upper Cretaceous 
See : UPPER DAIDO FORMATION. 


GOSENDO FORMATION ................ Upper Cretaceous 
See : SHIRAGI SERIES. 


GOSON FORMATION .................. Upper Cretaceous 
See : UPPER DAIDO FORMATION. 


GREAT LIMESTONE FORMATION .... Cambro-Ordovician 


ANONYMOUS (1915). Catalogue of articles exhibited from Min- ` 
ing Section in Bureau of Agriculture and Industry at the compe- 
titive exhibition of products for commemoration of five years' 
administration since the annexation of Korea to Japan and their 
explanation. 

The middle and upper parts of the Chosen system, composed 
mainly of limestone, were distinguished from the lower part, or 
Yotoku series ‚and considered to be sediments from Middle _ 
Cambrian to Ordovician. (See: Chosen formation). 

Divided by NAKAMURA (1927) into Bantatsu and Sosan series. _ 
Further detailed classification of the formation in Heian-nando | 
(S. P'yongan-do) and northern Kokai-do (Hwanghae-do) is 
shown in the attached correlation chart. 

In these areas in the Heinan geosyncline, however, no Upper 
Cambrian fossils have been found. Wanwanian fossils occur only 
at a few localities and the distribution of Cryptozoon reefs is 
limited. Because of these reasons, it is very difficult to draw the 
boundary between the Cambrian and Ordovician systems. (See: 
Bantatsu beds, Sosan series and Rinson clayslate). 


References: NAKAMURA (S.), 1927; KOBAYASHI (T.), 1929-30; | 
TATEIWA (L), 1931; IKEBE (N.), 1939. 
(T. KOBAYASHI). 


GREEN; SERIES TERME SAO оо ENS (lo SKIO Triassic 


KAWASAKI (S.) (1926-b). Geology and mineral resources of | 
Korea : Geol. and Min. Res. Jap. Empire. | 
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The uppermost and thickest series of Heian system consits 
of green sandstone and shale. No fossils are known from the 
series. 

According to SHIRAKI (T.), the Green series in Kaech'ón- 
Tokch'ón district, S. P'yongan-do, North Korea, conformably 
covers the Kobosan series and consists mainly of shale, sandy 
shale and sandstone all of which are in general green or 
greenish-gray in color. Commonly contains nodules of marl or 
limestone, 30 cm or less in diameter and having no fossils. The 
total thickness is more than 650 m (SHIRAKI T., 1931). The Green 
series in the southern part of Kangwon-do, South Korea, is 
composed mainly of sandstone, sandy shale and' conglomerate, 
intercalated with thin beds of shale in some places. These rocks 
are generally more or less green, similar to the series of S. P’yöng- 
an-do, but are in some cases red and contain nodules of calca- 
reous rocks 3 cm or less in diameter. The series conformably 
rests upon a thick bed of red shale of the Kobosan series and 
is more than 500 m in total thickness (SHIRAKI T., 1940). 

Distribution : S. P'yóngan-do and S. Hamgyöng-do in North 
Korea; Kangwón-do and N. Ch’ungch’öng-do in South Korea. 

References : KODAIRA (R.), 1930; KODAIRA (R.), 1931; SHIRAKI 


(T.), 1931; SHIRAKI (Т.), 1940. 
(Iwao TATEIWA). 


GYOKUBASAN FORMATION .............. Lower Jurassic 
See : RANPO FORMATION. 


GYOKUKENRI SILICEOUS LIMESTONE FORMATION. 
Upper Proterozoic 
See: KUHYON SERIES. 


H 
HAKUUNJI FORMATION ................ Lower Jurassic 
See: RANPO FORMATION. 
HAMHUNG (= Kanko) ........................ Proterozoic 
HEIAN SYSTEM: ov Ves ser Carboniferous-Triassic 


KODAIRA (Ryoji) (1924). Jap. Jour. Geol. Geogr., vol. III, 
n° 3-4. 

KODAIRA proposed the above term for the thick formation 
which is typically found in S. P'yóngan (Heian in Japanese) -do, 
North Korea, and is younger than the Cambro-Ordovician Chosen 
system and older than the Jurassic Daido system. 

In 1926, the general idea of stratigraphy of the system was 


Le el lom DAA ED, чулу 
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| given Бу 5. KAWASAKI who divided the system into the following 
| four series in descending order : 
| 1. Green series; green shale and sandstone, no coal 
О IIIA 1000 m 
2. Kobosan series; shale and sandstone, generally 
with thin coal seams, containing Permo-Triassic 
E saddaccolb e IA Aa 364-580 m 
| 3. Jido series; sandstone, shale, and workable coal 
| seams, containing Permo-Carboniferous plant fos- 
| о. 80-150 м 
| 4. Koten series; red shale, sandstone, limestone, and 
| rarely thin coal seams, containing imperfect plant 
j 
| 


remains and Upper Carboniferous and Permian 
| аппа ng ee eee 80-270 m 


According to KAWASAKI, the Kobosan, Jido, and Koten series 
| may be roughly compared respectively with Shihhotse series 
"including Gingko zone, Shansi series and Taiyuan series, of 
| North China. 
| Afterward, rich flora from Jido and Kobosan series were 
| thoroughly describe by KAWASAKI (1927, 1931, etc.), E. KONNO 
| (1929, etc.) and some other authors. Various contributions on 
| animal remains of the Koten and Jido series were done by 
|К. Osaki (1934) and others. Detailed information on stratigraphy 
| and structure of the Heian system was given by E. Konno (1928, 
letc.), S. MATSUSHITA (1940, etc.), В. KODAIRA (1930 and 1931), 
|Т. SHIRAKI (1931 and 1940), М. KoBaTAKE (1953, etc.), T. IKEBE 
| (1935 and 1939) and others. 

Recently, stratigraphic and palaeontologic information on the 
| Upper Palaeozoic formations in Manchuria and North China, 
¡which have been reported under various formation names, were 
summarized in some detail by M. Nopa, T. SAKAMOTO, Y. ONUKI, 
and some others in « The Geology and Mineral Resources of the 
Far East » (in print). 
| All these Upper Palaeozoic formations in Korea, Manchuria 
and North China, except for those in the northern part of Man- 
churia, are so similar to each other in the sequence of sedi- 
mentation, lithologic nature, and fossils that unification of ter- 
minology for these formations is inevitable. As a term generally 
available for the above formations (except for those in northern 
Manchuria together with those in the northeastern corner of 
Korea), I. TATEIWA proposed KODAIRA's « Heian system », Heian 
literally meaning peaceful or quiescent. See further explanations 
under Koten, Jido, Kobosan, and Green series. The type area in 
Korea is P’yöngang district, 5. P’yöngan-do, North Korea. 

Distribution : Various districts in Korea, South Manchuria, 
and North China. 
| Diagnostic fossils : See the list of fossils of the Koten, Jido, 
land Kobosan series. 

References: KAWASAKI (S.), 1926-b; Ip., 1927; Ip., 1931; Ip., 
1934; In, 1939-a; KAWASAKI (S. and Konno (E.), 1932; Konno 
(Œ), 1926; Ib., 1929; KoDAIRA (R.), 1930; Ip. 1931; SHIRAKI (T.), 
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1931; Ip., 1940; NAKAMURA (S.), 1935-1938; IkEBE (N.), 1935, p. 320; 
Ip., 1939, p. 431; MATSUSHITA (S.), 1938; KOBATAKE (N.), 1953, p. 43; 
Nopa (M.), 1954 (in print); SAKAMOTO (T.), 1954 (in print); ONUKI 
(У.), 1954a (in print); Ip., 1954b (in print); Ip., 1954c (in print); 
Ip., 1954d (in print); TATEIWA (I.), 1954a (in print). 

(Iwao TATEIWA). 


HEIRI CONGLOMERATE .................. Lower Jurassic 
See: RANPO FORMATION. 


HEIROKUDO FORMATION ................ Lower Miocene 
See: MEISEN GROUP. 


HIRODO CONGLOMERATIC PHYLLITE FORMATION. 
See: KUHYON SERIES. Upper Proterozoic 


HONANRI FORMATION ............... Upper Cretaceous 
See: UPPER DAIDO FORMATION. 


HONGJOM (zz Коеп), МА, ss ekas Carboniferous 


HOZAN SERIES. (E UR a дЫ АЕ Upper Eocene 


Tarerwa (1.). Outline of the Geology in Korea : Geol. and _ 
Min. Res. Far East (in print, a). ; 


Named for the lowermost subdivision of Tertiary sediments ' 
in Korea, represented by the Eocene coal-bearing formation of _ 


Pongsan (Hozan in Japanese) in the central part of Hwanghae-do, | 


North Korea. The other coal-bearing formation in Anju district 


near the mouth of Ch’öngch’ön-gang, 5. P’yögan-do, N. Korea, | 
may be included in the series. These are the only Tertiary ter- ` 


rains facing the Yellow Sea; all the others are scattered along the _ 
coast of the Sea of Japan. 

The Hozan series of Pongsan district was described earlier in | 
some detail by S. MATSUSHITA and his collaboraters (1935) under _ 
the name of Hozan Tertiary formation. According to them, it 
rests directly upon Proterozoic Shogen system and is covered 
almost wholly by thin beds of Pleistocene gravel. It consists of 
bluish-gray mudstone, siltstone, conglomerate and coal seams, 
and contains fossils of mammals, fresh water molluscs and plants, 
which generally suggest an Uppermost Eocene age for the series. 
Later, F. TAKAI inferred from his studies of the East-Asiatic mam- 
malian fossils that the Hozan series at Pongsan can be correlated 
with the coal-bearing formation of Ube, Yamaguchi Pref. and 
the Woodwardia sandstone of Ishikari series, Hokkaido, both in | 
Japan. He thus endorsed Uppermost Eocene age for the Hozan 
series. 

The thickness of the Hozan series at Pongsan as estimated 
by S. MATSUSHITA and his collaboraters is 350 m. 
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| Distribution : Restricted to two narrow areas in Hwanghae- 
| do and S. P’yöngan-do, respectively. 
Diagnostic fossils : 
| A. Animal remains: Desmatotherium grangeri Tokunaga ; 
| Portitanotherium koreanicum Takai; Colodon hodosimai Takai; 
| Lophialetes tokunagai Takai; Caenolophus makii Takai. 

| В. Plant remains: Populus glandulifera Heer; Platanus ace- 
| roides Goep.; Vipurunus nordenskioldi Heer. 

| References : MATSUSHITA (S.), ONOYAMA (T.) and MAEJIMA (T.), 
| 1935, p. 403; Takar (F.), 1935; Ip., 1945. 


| (Iwao TATEIWA). 


| HOZAN TERTIARY FORMATION 
See: HOZAN SERIES. 


HA A Upper Eocene 


| HUKADANI SANDSTONE ...................... Cambrian 
See: MASANRI FORMATION. 
| HUTO SYSTEM, by WiLLis and BLACKWELDER .... Proterozoic 
See: RAKUROAN COMPLEX. 
I 
IDON ON (== EANO poa Cambrian 
| INZAN LIMESTONE .................. Cambro-Ordovician 
| See : GREAT LIMESTONE FORMATION. 
J 
DO EORMATIGNL MM DO Luc. «à ul. Permian 


YABE (Hisakatsu) (1919). Bull. Geol. Surv. Chosen, vol. I, n° 1. 


The formation is divided into two parts, the Upper and the 
Lower. The Upper Jido formation consists mainly of sandstone 
and shale, the former prevailing in the upper horizons and the 
latter in the lower. The sandstone of the upper horizons contains 
anthracite seams and is rich in plant remains. The shale of the 
lower horizons has sandstone and minor interbedded anthracite 
seams. 

The Lower Jido formation consists dominantly of argillaceous 
| sandstone with interbedded sandstone and shale. Lenticular lime- 
| stones with Foraminifera remains and hornstone occur comonly 
in the uppermost portion. The rich flora of the formation is 
| comparable with those of Yentai and Pensihhu of South Manchu- 
| ria and is considered to correspond in age to the Rothliegendes 
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of Europe. The type area of the formation is Sadong-ni (Jidori in 
Japanese) on the southern bank of the Taedong-gang near 
P’yöng-yang, 5. P’yöngan-do, North Korea. 

The formational name was later replaced by « Jido series », 
proposed in 1926 for the series occupying a lower part of the 
Heian system (Carboniferous- Triassic) in Korea. See explanations 
under Jido series. 

(Iwao TATEIWA). 


JIDO SERIES Ss ыш. И Е KE En Permian 


KAWASAKI (S.) (1926-b). Geology and mineral resources of 
Korea : Geol. and Min. Res. Jap. Empire, Part II. 


A terrigenous formation, 80-150 m in thickness, consisting 
of sandstone, shale and workable anthracite seams; rich in Permo- 
Carboniferous plant remains. The series corresponds to the Shansi 
series in North China. 

The Jido series is the most important coal-measure in Korea. 
The stratigraphy and structure of the series were studied in 
detail because of its anthracite seams. KAWASAKI (1927, 1937, etc...) 
described 110 species of plant remains collected from the series 
of various districts in Korea. He pointed out the great similarity 
of the Jido flora with Upper Palaeozoic floras in Europe and 
the existence of characteristic Permian plants of Europe in 
Jido flora. Thus he concluded the Jido series was of Permian 
age. According to N. Harare (1939), the Foraminifera fauna from 
the lowermost part of the series is characteristic in having Pseu- 
doschwagerina, Quasifusulina and Schwagerina in the latest sense 
and is apparently equivalent to the Sakmarian. The Foraminifera 
fauna from the Koten series directly underlying the Jido series 
is distinct from the above and appears to be Muscovian in age. 
The faunal break between the Jido and the Koten series pointed 
out by HATAE, however, has not been stratigraphically approved; 
these two series are apparently continuous with each other in 
various places in Korea. 

The stratigraphic sequence of the Jido series in various 
districts in Korea has been shown by various authors. Of these, 
two representative examples are shown below : 


A. Jido series in the P’yöngyang coal field 5. P’yöngan-do, 
North Korea, reported by 5. MATSUSHITA in 1938. The total thick- 
ness is 150-300 m. 

Upper: Dark gray, black or grayish white sandstone, black 
shale and black sandy shale interbedded with 7-8 anthra- 
cite seams and aluminous shale ;rich in plant remains. 

Lower: Dominantly black shale with interbedded layers of 
gray sandstone, limestone, hornstone, and three anthracite 
seams; rich in animal remains; comparatively rare in plant 
remains. 


В. Лао series in the Samch’ök coal field, Kangwön-do, South 


Korea, reported by SHIRAKI in 1940. 
1. Shale zone (Upper) : Black to dark gray shale and sandy 
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| shale, with interbedded thin layers of sandstone and соп- 
| glomerate, together with 2-4 anthracite seams; rich in 
| Pant remani КЕ. OI ND ESTEE ETE about 40 m 
2. Sandstone zone (Middle) : Alternation of black sandstone 
|| and black shale, including two anthracite seams. 
| Contains plant remains in places ........ 50 m or over 
3. Limestone zone (Lower) : Limestone, black sandy shale 
and shale, with thin beds of black sandstone; rich in ani- 
| mal remains. 
| Distribution : S. P'yóngan-do and S. Hamgyöng-do in North 
|Korea; Kangwón-do, N. Ch'ungch'óng-do and N. Kyóngsang-do 
"in South Korea. 
Diagnostic fossils : 
A. Animal remains : Spirifer wynnei Waagen; Spirifera korea- 
(nica Ozawa; Retzia (Hustetia) radialis Phillips; Climacammina 
maxima (L. & C.); Bradyina rotura Eich.; B. nautiliformis Moll.; 
[EM pro bowmant Phillips; Ozawainella loczyi (Lor.); O. angu- 
"lata (Colani); Fusulinella bocki Möll.; Fusulina cylindrica Fisch.; 
| Schwagerina simplex (Schellw.) ; S. vulgaris Schellw.; S. valida 
(Lee); S. complicata (Schwell.); Quasifusulina от (Schel- 
iw): Q. longissima (Moll); Pseudoschwagerina glomerosa (De- 
prat); Tetrataxis conica Ehr. 
| B. Plant remains: Calamites suckowi Brongn.; Annularia 
stellata (Schloth.); A. mucronata Schenk; A. orientalis Kawasaki; 
ISphenophyllum oblongifolium (Germ. et Kaulf.); Sph. orientale 
Kawasaki; Sph. thonii (Mahr.); Pecopteris hemiterioides Brongn.; 
р. candolleana Brongn.; Р. polymorpha Brongn.; P. tuberculata 
alle; P. hallei Kawasaki; Pecopteridium manchuricum Kawa- 
= Callipteris conferta (Sternberg); Callipteridium koraiense 
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Tokunaga); Emplectopteridium alatum Kawasaki; Desmopteris 
hallei Kawasaki; Taeniopteris serrulata Halle; Lepidodendron 
oculus feris (Abb.); Lepidostrobophyllum longitriangulare Ka- 
asaki; Stigmaria ficoides (Sternberg); Tingia carbonica (Schenk); 
. kikkaiwai (Tokunaga); Cordaites schenkii Halle; C. minor 
awasaki; C. parvifolius Kawasaki; Pterophyllum daihoense Ka- 
asaki; P. bipartitum Kawasaki; Lagenospermum acutilobum 
awasaki. 


References : Ozawa (Y.), 1937; Harar (N.), 1939, p. 551. 
Other references in the explanation on Heian system. 
(Iwao TATEIWA). 


| JOSUIYO (—SANGSUYAN(G). ............... Proterozoic 


KAIDORI FORMATION ................ Upper Cretaceous 
| See: EIDO SERIES. 
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KAIKWARI CONGLOMERATE ............ Lower Jurassic 
See: RANPO FORMATION. 


KAKUBO PORPHYRITE FORMATION ... Upper Cretaceous 
See : SHIRAGI SERIES. 


KANAIHI FORMATION ers ОЕ Cambrian 


KOBAYASHI (Teiichi) and Аотг (Kiyohiko) (1940). Proc. Imp. 
Acad. Tokyo, vol. XVIII, p. 300. 

A formation ranging from Middle to Upper Cambrian in 
Bunkei-gun (Mun'gyóng-gun), Keisho-hokudo (N. Kyóngsang- 
do), Korea. Composed of limestone and dark gray shale 150m 
or so in thickness. Contains Peronopsis, Pseudagnostus, Ampho- 
ton, Ptychoparia, Kogenium, Hedinia, etc. (See Chosen system, 
South Korea). 

References: KOBAYASHI (T.), 1942; Ip., 1944a. 

(T. KOBAYASHI). 


KANCHIN (SHALE!.. o, ИНА Lower Miocene 
See : MEISEN GROUP. 


KANCHINDO FORMATION ................ Lower Miocene 
See : MEISEN GROUP. 


БАНКО GNEISS cauen улл рор uei ТЫЛАЙ АКСЫ Proterozoic 
TATEIWA (L) (1926). Geol. Atlas, Chosen, n° 6. 


A characteristic and common type of pre-Cambrian gray gra- 
nite-gneiss distributed extensively in North and South Korea. 
The Kando gneiss is characterized by 1) its gray to darck-gray 
color due chiefly to the colors of feldspars and quartz, 2) large 
crystals of microclineperthite, commonly more than 10 cm across, 


sporadically imbedded in the gneiss, 3) its heterogeneity of litho- « 


logy, common by showing fluidal banded structure, 4) its mineral 
constituents, generally including garnet, cordierite, and graphite, 


and 5) its abundant xenoliths of various rocks, mostly sedimen- « 


tary. 

It is a hybrid rock formed by a granitic magma, which assi- 
milated and caught xenoliths of various sedimentaries, then 
consolidated under magmatic movements and was later more 
or less deformed by frequent crustal movements. 

The type area is Hamhüng (Kanko in Japanese) district, S. 
Hamgyong-do, North Korea. 

This type of gray granite-gneiss in Korea, minutely intrudes 


all the pre-Cambrian sedimentaries except those of he Neopro- — 


terozoic Sinian (Shogen) system. 5. NAKAMURA proposed the new 
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‚term Kokurian granite for the pre-Sinian gray granite-gneisses 
of Korea, which he compared with the Taishan granite of North 
¡China and Kungchangling granite of South Manchuria. See fur- 
'ther explanations under Kokurian granite. 

(Iwao TarErwa). 


"KANPOSAN FORMATION .............. Upper Cretaceous 
See: UPPER DAIDO FORMATION. 


IKANSENHI FORMATION ............... Upper Cretaceous 
| Targrwa (Iwao) (1929). Geol. Atlas of Chosen, n° 10. 


Shallow water deposits of brackish or fresh water origin, in 
the upper part of the Shiragi series; named for exposures near 
Konch'ol-li (Kansenri in Japanese), west of Kyöngju, N. 
Kyongsang-do, South Korea, where well-preserved Molluscan 
fossils were prolific. It consists of mudstone and sandstone, com- 
monly gray or dark gray, rarely intercalated with thin beds of 
imestone, about 30 cm thick or less. About 800 m in total thickness. 
Distribution : М. Kyóngsang-do, South Korea. 
Diagnostic fossils: Thiara (Siragimelania) tateiwai Suzuki. 
` Reference: Suzuki (K.), 1940. 

(Iwao TATEIWA). 


‚IKASANDO FORMATION. Upper Jurassic or Lower Cretaceous 
| See: RAKUTO SERIES. 


EAS ran rr A Rt vas Cambrian 


KOBAYASHI (Teiichi) (1935). Jour. Fac. Sci., Imp. Univ. Tokyo, 
t. II, vol. IV, pt. 2. 


Proposed for the Upper Cambrian formation at Joto-men 
Sangdong - myön), Neietus - gun (Yóngwól- gun), Kogen - do 
E ón-do), South Korea. 
| This group, about 200 m thick, is divided into the following 
our parts : 

D. The uppermost, about 40m thick; alternating dark red 
limestone and dark, green marl, with intercalated sandstone 
and shale; contains Eoorthis, Pseudagnostus, Tellerina, etc. 

C. The upper division, about 80m thick; alternating light red 
limestone and dark gray or black marl with shale and 
intraformational limestone conglomerate; contains Dictyites, 
Tsiania, Quadraticephalus, etc. 

B. The lower division, 25 m thick, red calcareous sandstone 
or quartzite with imprints of rain-drops and trails; contains 
Kaolishania and others. 

A. The basal division, about 60 m thick; mostly black shale 
and limestone, but occasionally sandstone, quartzite, marl, 
or slate are intercalated and several layers of intrafor- 
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mational limestone conglomerate inserted; Chuangia zone 
occurs in the upper part and the Prochuangia zone in the 
lower. 
Widespread on the southeast side of the Kogendo Limestone 
Plateau. 
(See Chosen system, South Korea). 
Reference : KOBAYASHI (T.), 1954 (in print). 
(T. KOBAYASHI). 
KEIRIN SYSTEME. sse it os Eo-Proterozoic-Archaean 


NAKAMURA (Shintaro) and MATSUSHITA (Susumu) (1939). Proc. 
Sixth Pacific Sci. Congr., vol. I, p. 311. 


Named for pre-Sinian (pre-Shogen) metamorphic sedimen- 
taries intruded by Kokurian granite, Keirin (Kyerim in Korean) 
being another name of Korea. The system, therefore, includes 
Mach’ollyöng system, Rensen system, Yokusen complex, Sang- _ 
suyang series and various paragneisses forming narrow belts . 
widely distributed in the Kokurian granites. The Keirin system 
is the Korean equivalent of the Liaoho system in South Man- 
churia. 

Of the above pre-Sinians, the Rensen series seems to be 
especially rich in bands and lenses of gray granites gneisses (a 
part of Kokurian granite) or paragneisses, poor in calcareous 
rocks, and comparatively common in quartzite. TATEIWA recently 
separated conditionally the Rensen system from the Mach'ollyóng 
system with Collenia limestone and its equivalents in Korea, and 
considered the system as being Archaean in age (Iwao TATEIWA, 
1954a, in print). 

See further explanations under Rensen system, Mach'ollyóng | 
system, Sangsuyang series and Yokusen complex. $ 

(Iwao TATEIWA). 


KEISHO SYSTEM I p e бе Cretaceous 


TATEIWA (Iwao). Outline of the geology in Korea. Geology _ 
and Mineral Resources of the Far East (in print, a). 


A new term, proposed by the Geol. Survey, Government- 
General of Chosen (Korea), before the end of the World War II, 
for the extensive group of various rocks included in Rakuto, 
Shiragi, and Bukkokuji series. It consists of sediments of brac- 
kish or fresh water origin, nearly 8000 m in thickness. Ac- 
companied by thick formations consisting of andesitic flows and 
tuff-breccias in its upper part (Shiragi series), and is covered 
with a slight clino-unconformity or intruded by various igneous 
rocks dominantly of acidic types (Bukkokuji series). The group 
of acidic rocks is also included within the Keisho system. 

These beds of the Keisho system are, in general, repeatedly 
faulted (mostly by normal faults) and are more or less tilted, but 
show no marked folding. In these respects the system evidently 
differs from those which are Lower Jurassic or older in age. The 
crustal movements which disturbed the Keisho system may be 
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divided into three successive phases, viz. two phases of regional 
subsidence of Mesozoic ground to receive thick sediments of a 
flysch type (Rakuto and Shiragi series) and a last phase of 
block movements and of wide-spread igneous activities (Bukko- 
kuji series). 
| These movements, as a whole, are designated as an extension 
of the East Asiatic Inshanian movement, and the last phase may 
| represent the Laramide revolution in Korea. In chronological 
interpretation the system is considered to be mainly Cretaceous, 
with some probability of its’ going back to Upper Jurassic and 
up to the beginning of Tertiary. See further explanations under 
| Rakuto, Shiragi, and Bukkokuji series. 
| (Iwao TATEIWA). 


| KEEBIRI STAGE IN cin Cambro-Ordovician 
See : GREAT LIMESTONE FORMATION. 


| KEUMGOANGDONG (Kŭmgwangdong) SHALE 
| See: CHOKI GROUP. Lower Miocene 


| 
\ 


| KEUMORI ANDESITIC TUFF ............ Lower Miocene 
| See: CHOKI GROUP. 


TAMURA (Eitaro) (1917). Rep. Min. Surv. Chosen, vol. II, n° 2. 


Named for exposures in Kobang-san (Kobosan in Japanese) 
district, near P’yöngyang, 5. P’yöngan-do, North Korea. Con- 
sists of shale and sandstone, intercalated with thin bands of 
anthracite, and is rich in plant remains. The series in Kaech'ón 
and Tökch’ön districts, 5. P’yöngan-do, however, is mainly com- 
posed of light grayish-green or light reddishbrown, micaceous, 
nonfossiliferous slate and sandstone. Rests conformably upon the 
Heijo formation which TAMURA considered to be Upper Carboni- 
ferous and Lower Permian. 

Kobosan series as defined by TAMURA was later divided into 
two parts by 5. KAWASAKI (1926); he excluded the upper or the 
Bean part from the series and called it the Green 

eries. The rich flora taken from Kobosan series was thoroughly 
tudied by KAWASAKI (1927-34). According to him, the Kobosan 
ora is composed essentially of European, Gondwanan and indi- 
enous elements, including plants belonging to Chiropteris and 
(CCtenopteris, which are characteristic or prevalent in the Kobosan 
= just as in the Mesozoic of Europe and Gondwana. The stra- 
igraphy and structure of the series, together with those of the 
ther Upper Palaeozoic series, later studied in more or less detail 
by E. Коммо (1928), S. NAKAMURA (1935-38), S. MATSUSHITA (1938), 
N. IKEBE (1939), R. KODAIRA (1930-31), T. SHIRAKI (1931 and 1940), 


i 
E SERIES. Triassic, Permo-Triassic or Up. Permian 
| 
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N. KOBATAKE (1953), etc., who clarified the stratigraphic sequence 
in the various districts of Korea. Two examples showing the 
stratigraphic sequence of the series are shown below. 


A. Kobosan series in the vicinity of Kobang-san, near P’yöng- 
yang, North Korea, reported by KoBATAKE in 1953 (in 
descending order) : 


1. White sandstone with a plant bed 

(K;), intercalating thin beds of 

etayslate 4. 24. seer See; SERRE Ж 20m or more 
2. Clayslate with a few beds of dark 

gray sandstone, rich in plant re- 


mains (plant beds К. et Kj) ...... 150m 
2. Quartz sandstone ers. ame. several meters (?) 
AR Anthracite seams"? 5.3550. Pe very thin 
5. Clayslate accompanied by beds of 


aluminous shale, two or more in 


number, and by a plant bed (К.) .. 70m 
6. Quartz sandstone I... Several meters 
7. Clayslate intercalated with a bed 

of aluminous shale of 1m thick ... 10m 


В. Kobosan series in Samch'ók coal field, in the southern 
part of Kangwon-do, South Korea, reported by SHIRAKI in 1940 
(in descending order) : 


1. Yellowish-gray shale with red shale at the top, inter- 
calating milky white quartz sandstone. | 

2. Shale and sandy shale, black to dark green, intercalat- 
ing milky quartz sandstone and conglomerate, together 
with discontinuous anthracite seams; rich in plant 
remains. 

3. Sandstone and shale in alternation, with milky white 
quartz sandstone at the base. 


The total thickness of the series in the Samch’ök coalfield is 
700 m. KAWASAKI showed that the Kobosan flora is evidently 
younger than that of the Upper Shihhotse series in North China 
and is about Triassic in age, although Коммо and other authors 
considered the age to be Permo-Triassic or Upper Permian. The 
series is generally considered to be correlative wih the Tsaikia 
series of South Manchuria, as recently shown by M. Nona (in 
print). 

Distribution : S. P'yóngan-do and S. Hamgyong-do in North 
Korea; Kangwön-do, М. Ch'ungch'óng-do, and М. Kyöngsang-do 
in South Korea. 

Diagnostic fossils : Annularia papilioformis Kawasaki; Loba- 
tannularia lingulata (Hall); L. heianensis (Kokaira); Spheno- 
phyllum sino-coreanum Yabe; Shirakia bilobifolia Kawasaki; 
Pecopteris orientalis (Schenk); Neuropteridium coreanicum Kai- 
wai; Desmopteris tokchonensis Kawasaki; Taeniopteris spatula 
Hall; Gigantopteris nicotianaefolia Schenk; С. yabei Kawasaki; 
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Zhiropteris reniformis Kawasaki; Tingia elegans Konno; Cordaites 
chenkii Hall; Plagiozamites longifolius Kawasaki. 
See the list of references in the explanation under Heian 
ystem. 
(Iwao TATEIWA). 


XOKURI (Kokurian) GRANITE ............. Eo-Proterozoic 
NAKAMURA (Shintaro) (1927). Chikyu, vol. VIII, по 5. 


NAKAMURA grouped together all the pre-Sinian granites found 
n Korea under < Kokuri granite» which, in general, are gray 
n color, show more or less marked gneissic structure, and contain 
'ordierite, garnet, graphite, and tourmaline, as important acces- 
sory constituents. The granites intrude the Yokusen complex of 
South Korea and the Mach’ollyöng and Sangsuyang series of 
North Korea. The granites, however, are covered with a profound 
ınconformity, by the Neoproterozoic Shogen (Sinian) system. The 
Kokuri granite embraces Kanko and Seiko gneiss of I. ТАТЕГУА 
and is lithologically comparable, in part, with Taishan granite of 
North China. 

NAKAMURA's term evidently corresponds with the old term, 
viz. Gray granite-gneiss of Korea. The lithological nature of the 
most representative type of the granite including Kando gneiss 
was described by I. Tarerwa (1926) and У. KINOSAKI (1933). 
Recently, S. MATSUSHITA (1952) correlated the granite with the 
Kungchangling granite in South Manchuria and at the same time 
with the Taishan granite in North China. As was thought by 
S. NAKAMURA, the granite do not probably represent an epoch or 
an era. According to the recent opinion of I. Tarerwa, the granite 
is supposed to be differentiated into at least two large groups, one 
Which is injected into the Archaean (?) Rensen system sup- 
posedly covered discordantly by the Eoproterozoic formations, 
and the other which is injected into the Eoproterozoic formations, 
but is older than the Neo-Proterozoic Sinian system. The Kanko 
eiss is considered to belong to the younger group of granite. 

Distribution : Very extensive in North and South Korea. 

References : TATEIWA (1.), 1926; KINOSAKI (Y.), 1933; Mar- 
USHITA (S.), 1947; Ip., 1952, pp. 18-64; TarErwa (L), 1954a, (in 
ress). 


(Iwao TATEIWA). 


ONCH'OL-LI (= KANSENRI) .......... Upper Cretaceous 


DBEISAN SEBIES ses zuerst .... Cambro-Ordovician 


EM oe A rM Ordovician 
See: BANTATSU FORMATION. 


KOSINZAN STAGE: ea Middle Ordovician 
See : GREAT LIMESTONE FORMATION. 


ROTEN FORMATION -.... sialo salo slo ma e eteta Carboniferous 


YABE (Hisakatsu) (1919). Bull. Geol. Surv. Chosen, vol. I, 
molis» 
The Koten formation consists of limestone, shale and sand- 
stone, the shale being red or gray, and is accompanied in some 
places by hornstone or green ottrelite slate. Limestone of the 
upper part of the formation contains fossils indicating an upper- 
most Carboniferous age (Schwagerina stage) for the fossiliferous 
part. At least a part of the formation, the part with limestone 
and hornstone (especially the upper part containing fossils), is 
of marine origin. | 

The type area is Sadong-ni on the southern bank of the 
Taedong-gang, near P’yöngyang, S. P'yóngan-do, North Korea. 
Koten (Hongjóm in Korean) is the name of a small mound in 
Sadong-ni. 

The formational name was later replaced by « Koten series» 
proposed in 1926 for the lowermost part of the Heian system 
(Carboniferous-Triassic). See further explanations under Koten 
series. 

(Iwao TATEIWA). 


KOTEN, SERIES, Susa ogni rabia cf Carboniferous | 


KAWASAKI (Shigetaro)(19260). Geology and mineral resources _ 
of Korea. Geol. and Min. Res. Jap. Empire. 


The Koten series is the lowest division of the Heian system | 
and consists of terrigenous and marine sediments including red 
shale, sandstone, limestone and, rarely, thin anthracite seams. 
The series contains imperfect plant remains and Upper Carboni- 
ferous and Permian animal remains. It is roughly correlative to 
the Taiyuan series of North China. 


KAWASAKI (1934) later described two species of plant remains, _ 
Neuropteris sp. and Lepidodendrom oculus feris (ABB.), taken 


from a horizon near the base. В. OZAKI (1934) described Schizo- | 


phoria swallovi (Hall), Spirifer (Choristites) pavlovi Sttuck, and | 
some other brachiopod remains, from a red shale in a lower | 
horizon of the series and proved thereby the marine origin of 
the lower part of the series. On the basis of his studies on the © 
rich foraminiferal fauna taken from the series, N. Harar (1939) | 
expressed his views on the chronologic interpretation of the 
series by suggesting the Moscovian stage for the Koten series, | 
the Sakmarian for the Jido series, and by anticipating the exis- _ 
tence of a faunal break, corresponding to the Uralian, between 
the above two series in Korea. 
Succession of strata and lithologic nature of the series i 

the P'yóng-yang coal field, North Korea and the Samch’ök coa 
field, South Korea, are shown as follows : 
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| A. Koten series in the P'yóngyang coal field, North Korea 
| (MATSUSHITA, 1938). It rests with a para-unconformity upon the 
| Cambro-Ordovician Chosen system and consists of red or green 
| shale, light gray or grayish-white limestone and hornstone, with 
lan argillaceous bed at the base and an alternation of limestone 
‘and hornstone at the top. The shale is characteristic in having spots 
of ottrelite; the argillaceous bed is commonly reddish-purple and 
"several meters thick. Abundant remains of crinoids, brachiopods, 
| gastropods, corals, and foraminifers occur in the limestone and 
“red shale. 


| В. Koten series in the Samch’ök coal field, South Korea 
'(SHIRAKI, 1940). It also rests with a para-unconformity upon the 
| Chosen system and consists mainly of alternating sandstone, shale, 
land sandy shale, including several beds of limestone and con- 
Lite The sandstone and shale are commonly red or green, 
¡the latter containing ottrelite or muscovite. 

| Hematite nodules, 1-4 cm in diameter, occur in the middle 
= of this series. Rarely, the Koten has black shale together 
with coaly shale containing fragmental plant remains. An argil- 
= bed 30 cm or so in thickness resting upon the eroded 


surface of the Chosen system is diplayed in some places between 
the base of the series, which consists of conglomerate or sand- 
p and the Cambro-Ordovician Chosen system. The total 
thickness of the series is about 200 m. 
| Distribution : 5. P'yongan-do, N. P'yongan-do and S. Ham- 
!gyóng-do in North Korea; Kangwön-do, N. Ch’ungch’öng-do and 
N. Kyongsang-do in South Korea. 
| Diagnostic fossils : 
| A. Animal remains: Schizophoria swallovi (Hall); Rhipi- 
domella cf. cora d’Orb.; Chonetes cf. carbonifera Keyserling; 
Spirifer (Choristites) pavlovi Stuck.; Textularia eximia Eich.; 
#Cribrostromum textulariforme Moll; C. eximium (Eich.); C. bra- 
yi Moll.; C. nelumboforme L. & C.; Climacammina antiqua 
rady; C. maxima (L. « C.); Bradyina rotula Eich.; B. nautilifor- 
ormis Moll; Endothyra bowmanni Phillips; Ozawainella loczyi 
Lór.); О. angulata (Colani); Staffella confusa (L. & C.) ; S. ozawai 
L. & C); S. sphaeroidea (Ehr.); Fusulinella parva (L. & C.); 
. bocki Moll; F. rhomboides (L. & C.); Fusulina cylindrica Fisch.; 
F. quasicylindrica (L. & C.); F. konnoi Ozawa. 


References: OZAKI (K.), 1934; Harar (N.), 1939, p. 551. 
Other references are shown in the explanation under Heian 
system. 


(Iwao TATEIWA). 


e (Kuken) SERIES ............. Upper Proterozoic 


{ 

| Sarro (Kazuo) (19335). The Cambrian of the Chunghwa 
listrict, western North Korea. Journ. Geol. Sac. Tokyo, vol. 40, 
». 476. 

| Kuhyon series is the upper Syogen in the neighbourhood of 
&uhyón (Kuken) Pass, along the main highway from Seoul to 


| 
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P’hyöngyang, crossing the boundary between S. P'yongan-do and 
Hwanghae-do, North Korea. It consists chiefly of shale inter- 
bedded with quartzite. As a result of thrusting the base is not 
exposed and so the total thickness of the series is unknown, but 
in some places the apparent thickness of the series attains 900 m. 
lts relation with the overlying lowest Chosen system (Protolenus 
shale) is apparently conformable, but it may be more appropriate 
to regard the relation as disconformable. 

The upper part of the Syogen system is separated from 
the overlying Chosen system by a slight clino-unconformity or 
disconformity, and from the underlying Sidogu series by a dis- 
tinct clino-unconformity or disconformity. It is composed chiefly 
of slate and conglomeratic phyllite, accompanied by quarzite and 
limestones. 

The Kuhyón (Kuken) series in the Hwangju (Kosyu) district, 
Hwanghae-do, Korea, is divised in descending order as follow : 


(e) Unpori ‘slate formation =... 5s... sensen re 370 m 
(d) Hirodo conglomeratic phyllite formation ....... 900 m 
(e) J&yuzansslate.formation- е 250 m 


In the district to the south of the east-west line passing 
through Sariwón, formations (d), and (e) are absent. It is not clear 
whether (d) and (e) were not deposited, or whether they were 


eroded out after deposition. In this district (c) is thick and the 


underlying part of the Kuken series is present. 
Thus there are (b) and (a) formations as follows : 


(©)? Kyuzan slate formation. sss smb kdoj 1,500 m 
(b) Gyokukenri siliceous limestone formation .. 50-330 m 
(a) Sekkazan slate formation .......... 999» 250-450 m 


The Kuhyón. series corresponds to the Nanshan series in | 


Kuantung Province, South Manchuria; (b) and (a) are correlated 
with the Manchiatun stage and the Shihsanlitai stage, respectively. 
The type locality is the central area of Hwanghae-do, Korea. 
Distribution: Hwanghae-do and S. P'yóngan-do in North 
Korea. 


References: TATEIWA (Ll), 1931; MATSUSHITA (S.), 1941; Ib., 
1943; Ip., 1947. 
(Susumu MATSUSHITA). 
KUKEN: SERIES ey. cree re wre Upper Proterozoic 
See: KUHYON SERIES. 


KÜMGWANGDONG SHALE ............... Lower Miocene 


See: CHOKI GROUP. 


KŬMORI ANDESITIC TUFF .............. Lower Miocene 
See: CHOKI GROUP. 


KURO: FORMATION ss en Lower Cambrian 
See: CHOSEN SYSTEM (S. Korea). 
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KUSHANIAN STAGE .................. Middle Cambrian 
See: CHOSEN FORMATION. 


KYERIM (= Keirin) .............. Eo Proterozoic-Archaean 
KYONGSANG FORMATION .............. Upper Jurrassic 
See: KYONGSYANG. or Lower Cretaceous 


KYONGSYANG (Kyongsang) FORMATION .. Upper Jurassic 
or Lower Cretaceous 


Koro (Bunjiro) (1904). Journ. Coll. Sci., Imp. Univ. Tokyo, 
vol. 19, art. 1. 


Named for exposures dominantly in М. and S. Kyongsang-do, 
without showing stratigraphic and petrographic descriptions of 
the formation. 

H. YABE reported in 1903 the existence of a rich flora (Naktong 
flora) from a basal portion which he called Naktong series, sug- 
gested the middle Mesozoic age of the flora and showed strati- 
graphic sub-divisions of the formation. In 1909, B. Koro divided 
the Kyóngsyang formation as follows : 

Upper Kyóngsang formation. 

Eruptive : green eruptive formation. 
Pyroclastic : black shale and green tuffite. 

Lower Kyongsang formation (Naktong series). 

Clastic : manifold alternation of wet gray marl and gray 
‘sandstone, and thick complex of red and gray mus- 
covite sandstones alternating with gray muscovite- 
bearing marls. 

S. KAWASAKI recapituled, in 1925, all the Jurassic and Cre- 
taceous beds under the new term, Daido system, which was sub- 
sequently divided by him into Upper and Lower Daido system 
on the General Geol. Map of Korea (1: 1 000 000), 1928, the former 
including the Kyóngsang formation of В. Koro. 

Detailed information on Kyongsang formation, or Upper Daido 
system in extensive areas of М. and 5. Kyongsang-do were given 
by I. Taterwa in 1929. 

TATEIWA established the general sequence of rocks of the 
Upper and the Lower Kyongsang formations, and noticed the 
intimate stratigraphic relations between the Upper Kyóngsang 
formation of B. Koro and an igneous complex consisting of a 
series of dominantly acidic rocks. Thick liparitic flows of the 
igneous complex rest in clino-unconformity on the slightly 
tilted beds of the Kyongsang formation. Thus he distinguished 
three series of rocks, which are stratigraphically inseparable 
from each other, and proposed new terms for them as follows : 

Bukkokuji series (Liparitic rocks, tuffs, tuff-breccias, gra- 

nite, etc.). 

Shiragi series (nearly corresponding to the Upper Kyongsang 

formation of B. Koro). 
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Rakuto series (nearly corresponding to the Lower Kyong- 
sang formation of В. Кото and including Naktong series 
of H. YABE in its basal portion). 

Subsequently, I. TATEIWA (1954) separated these three series 
from the Daido system and grouped them all together under the 
new term « Keisho» system according to an earlier suggestior 
by the Geol. Survey, Government-General of Chosen (Korea) 
before the end of the World War II. 

Distribution is extensive, especially in South Korea. 

Diagnostic fossils: See the lists of fossils of Rakuto. anc 
Shiragi series. 

References: YABE (H.), 1905; INOUE (K.), 1907; Koro (B.) 
1909; KAWASAKI (S.), 1925; TATEIWA (I.), 1929; Ib., 1954a. 

(Iwao TATEIWA). 


KYUSEIBEDS' а. А Middle Ordovician 
See : GREAT LIMESTONE FORMATION. 


KYUZAN SLATE FORMATION .......... Upper Proterozoic 
See: KUHYÖN SERIES. 


L 


LOWER DAIDO FORMATION. Upper Triassic-Lower Jurassic 


KAWASAKI (Shigetaro) and TAMURA (Eitaro) (1912). Bull. Min 
Surv. Chosen, vol. I, pt. 1. 


Named for exposures along the Taedong (Daido in Japanese) - 
gang (river), in P'yongyang district, S. P'yónyan-do, North Korea 
and consists mainly of shale, sandstone, conglomerate, quartzite 
and anthracite seams. The shale is black or red in color, and ir 
places includes lenticular masses of limestone containing remain: 
of Crinoid stems and Fusulinids. In some beds of coaly shale 
plant remains are found, which indicate Jurassic age. 

The Lower Daido formation in the original sense consists 
dominantly of various rocks of the Heian system (Carboniferous- 
Triassic) and Daido system (Upper Triassic-Lower Jurassic) bui 
does not contain rocks of the Upper Daido formation (Shirag 
series). 

In 1913, E. TAMURA first confined the term Daido formation 
by applying it only to the Mesozoic beds in the terrain along the 
Taedong-gang. At about the same time, 5. KAWASAKI, and T. ТА- 
КАСТ proposed the term « Upper Daido formation > for youngei 
Mesozoic rocks in E. TAMURA's « Daido formation ». Older Me- 
sozoic rocks were listed under «Lower Daido formation» by 
S. KAWASAKI in 1925. E. KONNo, in view of the wide-spread crustal 
movements (Taiho disturbance) which deformed the Lower Daido 
formation and are evidently of pre-Upper Daido age, confined 
the term « Daido formation» only for the « Lower Daido for- 
mation > of S. KAWASAKI (Konno, E., 1928). 
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However, S. KAWASAKI expressed the view, in the General 
ol. Map of Chosen compiled by him in 1928, that all the Lower 
rassic beds in Korea should be under the new term of « Lower 
ido system ». The following year, S. SHIMAMURA described in 
ail the tilted beds of the Lower Daido formation in Kyomip'o 
trict along the lower reaches of the Taedong-gang under Lower 
ido group and established their stratigraphic subdivisions as 
lows (descending) : 


1. Goson formation. 
Shale and sandstone, containing plant remains... 500m 
2. Shorinsan formation. 

Shale, sandstone, and conglomerate with inter- 
bedded coal seams. Plant remains are commonly 
foundumiinelshale i... vis sve sto д. 550m 

3. Chudo formation. 
Conglomerate and shale, with interbedded black 
shale; conglomerate at the base resting uncon- 
formably upon Ordovician limestone of Great 
Limestone series. Pebbles of the conglomerate 
are mostly of dark gray limestone. In the black 
shale, Estherian remains are found ........... 450m 


From the limestone pebbles of Chudo formation, S. SHIMIZU, 
OZAKI and T. OBATA (1934) described 27 Coralline species 
taining Syringopora bifurcata d'Orb., and Halysites escharoi- 
; Fischer Benzon, and 4 Cephalopoda species including Spyro- 
as cf. microtextile Foerste and Sactoceras ozakii Shimizu et 
ata. 


Lower Daido formation in P'yóngyang district, S. P'yóngan-do 
s later studied by T. MAEJIMA who showed the following 
juence of its strata (T. MAEJIMA, 1935). 


Upper (Ryukyo formation) .................... about 600 m 

. Sokosan sandstone. 

(Transitional strata). 

. Black shale with plant and non-marine Molluscan re- 

mains. 

Sandstone. 

Shale with plant remains. 

. Medium grained sandstone. 

. Shale which is grayish green to bluish-gray in color, 
and contains Baiera gracilis, Phoenicopsis speciosa, Ph. 
angustifolia, Podozamites lanceolatus, etc. 

8. Light bluish-gray sandstone. 

Power (Senken)lormation) „t.s. sse». -- 700m 
9. Upper shale zone. 

10. Upper sandstone zone. 

11. Lower shale zone with three beds of sandstone. 

12. Lower sandstone zone with quartzite pebbles in sand- 
stone near the base. Cladophlebis haiburnensis, Pityo- 
phyllum longifolium, Podozamites lanceolatus, P. dis- 
tans, etc., are found in a black shale zone. 


HOUR NH 
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On the basis of his paleobotanical studies, KAWASAKI consi 
dered the geological age of the Lower Daido formation to var: 
from Liassic probably to Middle Jurassic (KAWASAKI, 9., 1925). 

T. KOBAYASHI, who studied Estherian fauna of the formation 
agrees to the Liassic age of the lower portion of the Lower Daid 
formation in P'yongyang district; but he suggests an Uppe 
Triassic age for the lower portion of the Lower Daido formatio) 
in Kyomip'o district (KoBAYASHI, T., 1950 and 1954). Type are 
is Kyomip'o district, Hwanghae-do, North Korea. 

Distribution: S. P’yöngan-do and Hwanghae-do, Nort 
Korea. 

Diagnostic fossils : 

A. Animal remains : Cyclestherioides cycloides Kobayashi 
Euestheria tanii Kobayashi; E. shimamurai Kobayashi . 

B. Plant remains: Coniopteris hymenophylloides Brongn. 
Laccopteris polypodioides (Brongn.); Clathropteris meniscoide 
(Brongn.); Cladophlebis denticulata Brongn.; C. raciborskii Zell. 
C. nebbensis Brongn.; C. haiburnensis (L. et H.); Chiropteri 
reniformis Kawasaki; Nilssonia pterophylloides Nathorst; Neoca 
lamites carrerei (Zeil.); Ginkgoites sibirica (Heer); Baiera philli 
psi Nathorst; B. gracilis Bunbury; B. consinna (Herr); Phoeni 
copsis angustifolia Heer; P. speciosa Heer; Podozamites distan 
(Presl.); Xenoxylon latiporosum (Cramer); X. phyllocladoide 
Gothan; Phyllocladoxylon heizyoense Shimakura. 


References : TAMURA (E.), 1917; KAWASAKI (S.), 1925; KONN: 
(E.), 1928; SHIMAMURA (S.), 1929; SHIMIZU (S.), OZAKI (K.) an 
OBATA (T.), 1934, p. 11; MAEJIMA (T.), 1935; SHIMAKURA (M.), 1936 
KOBAYASHI (T.), 1950-1953; Ip., 1954. 

(Iwao TATEIWA). 


MACH'OLLYONG SYSTEM ................ Eo-Proterozoi 
See: MACH'ONNYONG SERIES. 


MACH'ONNYONG SERIES (Mach’öllyöng System). 
Eo-Proterozoi 


KAWASAKI (S.) (1916). Bull. Min. Surv. Chosen, vol. I, pt. 2 


Named for the thick, areally extensive complex, in the vici: 
nity of the northwest-trending Mach'ollyong (Matenrei in Japa: 
nese) moutains on the administrative boundary between Nort 
and South Hamgyóng-do, North Korea. Consists mainly of crys 
talline limestone, mica schist, highly metamorphosed calc-silicati 
limestone, amphibolite and various other paragneisses. Divided 
according to lithology, into three parts, viz. Upper micaschist 
Main limestone, which is very thick and occupied the middle par 
of the series, and Lower micaschist. Entire thickness roughl; 
11 600 m. 
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The complex is highly folded, intensely deformed and intrud- 
| by red granite and by gray tourmaline granite-gneiss in various 
aces; the base of the series is unknown. 

Results of geological survey of Korea, in 1911-1925, were 
iefly summarized by KAWASAKI (1926b). He described the series 
ıder the name of « Matenrei formation ». Thereafter, however, 
rious authors replaced Kawasakrs term with « Matenrei sys- 
m ». Y. KINOSAKI described the series in detail, under « Maten- 
1 system » (1932 and 1938). According to him, the rocks of the 
ries are metamorphosed and have been intruded by various 
neous rocks. He disclosed the presence of magnesite deposits 
1 a large scale and a persistent horizon of Collenia limestone 
the limestone-dolomite formation occupying the middle part 
the system. The base of the series remains unknown. 

The stratigraphic sequence of the system observed by Kıno- 
KI, as shown below in descending order, is not much different 
om that by KAWASAKI. 


1. Quartzite and feldspar schist .................. 400 m 
2. Micaschist intercalating quartzite and limestone. 1200 m 
3. Upper limestone and dolomite, intercalating mica- 
schist and cryptozoon (Collenia) limestone ..... 3000 m 
4. Lower limestone and dolomite, containing magne- 
ОН eceso DON AEPA NA 3000 m 
5. Micaschist, gneiss, limestone, graphite-schist, dolo- 
o WA N es seins Vane 1500 m 


KINOSAKI pointed out the probable Proterozoic age of the 
ries because of the existence of Collenia ; I. TATEIWA correlated 
e series with the South Manchurian Liaoho system, which is 
so characterized by rich deposits of magnesite and by inter- 
lated Collenia limestone. He considers the series to be older 
an Sinian (Shogen) system, which, as far as he knows, is not 
truded by Kokurian granite and is evidently less metamorphos- 
| than the Matenrei system. Considering the various points of 
ew, it seems probable that the Mach’öllyöng system is also 
ughly correlative with the Yokusen complex in South Korea, 
e Sangsuyang series in North Korea, and the Wutai system 
“North China. 

Distribution : 5. Hamgyóng-do and М. Hamgyong-do in North 
orea. 

Diagnostic fossil (?) : Collenia sp. 

References: KINOSAKI (Y.), 1932; KINOSAKI (Y.), 1938; TATEI- 
A (1.), 1954a, (in print). 

(Iwao TATEIWA). 


ШОМРО STAGE S da rtr Sr Cambro-Ordovician 
See: GREAT LIMESTONE FORMATION. 


AJONFORMATION ux oseoj has. ate Lower Cambrian 
See: CHOSEN SYSTEM (S. Korea). 
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MAKKOL.LIMESTONE nii 142442 ae dati ste sendis Ordovician . 


KOBAYASHI (Teiichi) (1927). Jap. Journ. Geol. Geogr., vol. V, 
по 4. 

Ап Ordovician formation lying between the Chikunsan shale . 
and Tomkol shale at Joto-men (Sangdong-myon), Neietsu-gun 
(Yóngwól-gun), Kogen-do (Kangwön-do), South Korea, about 
200-250 m thick, composed chiefly of massive or well-bedded 
dark-blue and white limestone containing intraformational lime- 
stone conglomerates. 

Extensive in the southeast side of the Kogendo Limestone. 
Plateau. (See Chosen system, South Korea). 

Its lower part yields Pomatorema, Clarkella, Ophileta, Hys- 
tricurus, Megalaspis, Xenostegium, Illaenus, Chosenia, etc., total- 
ing about 25 species, the age of which is considered Canadian. 


Reference : KOBAYASHI (T.), 1934-b. 
(T. KOBAYASHI). 


MANTOAN SERIES ез СЕ. Lower-Cambrian 
See: CHOSEN FORMATION. 


MANTOKUSAN FORMATION ............ Upper Cretaceous 
See: CHIN-AN SERIES. 


MARUYAMA BEDS. sus Middle Ordovician 
See: GREAT LIMESTONE FORMATION. 


MASANRI FORMATION ....................... Cambrian 
SHIMAMURA (Shinbei) (1929). Geol. Atlas Chosen, n° 8. 


A Cambrian formation near Masanri (Masal-li), Shorin-men 
(Songim-myón), Kokai-do (Hwanghae-do), North Korea com- 
posed of limestone, shale and clayslate and containing Anomo- 
carella. 

Because Kosavasur (1930-31) found that SHIMAMURA's Ma- 
sanri formation consists of Redlichia and Ptychoparia beds, 
NAKAMURA (1936) restricted the application of the Masanri to the 
Ptychoparia beds (See Yotoku series). 

According to Sarro (1933-b), the Ptychoparia beds on the 
border between Chuwa-gun (Chunghwa-gun), Heinan-nando 


(S. P'yóngan-do) and Koshu-gun (Hwangju-gun), Kokai-do _ 


(Hwanghae-do) consist chiefly of dark green flag and green shale 
except for some intercalation of light gray limestone. The thick- 
ness of the formation changes from 25 m in the northern area 
to 200-250 m in the south. In the beds in the Jido coal mine in 
northern Chuwa-gun, SAKAKURA (1936) found a Protoliostracus (?) 
‘brevicaudatus zone in the upper part and an Eodiscus fusiformis 
zone in the lower. West of Heijo (P'yóngyang), there is Hukadani 
sandstone of about 5 meters thickness at the top of the Masanri 
formation. 
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| The Masanri formation is traceable from Western Heijo to 
|| Shogen (Sangwon) the east of Chuwa. 

Contains Obolus, Helcionella, Hyolithes, Papetia, Oryctoce- 
| phalus, Pianaspis, ete., which suggest an early Middle Cambrian 
_ age. 

j References: KOBAYASHI (T.), 1929-30; Sarro (K.), 1933-b; 
| SAKAKURA (K.), 1936; NAKAMURA (S.), 1936. 
(T. KOBAYASHI). 


MASAMI FORMATION 0 cc A. Cambrian 
YOSHIMURA (Ichiro) (1940). Jour. Geol. Soc. Jap., vol. XLVII. 


A formation ranging from Middle Cambrian to Upper Cam- 
_ brian. Distributed to the north of Neietsu (Yóngwól), Kogen-do 
_ (Kangwon-do), South Korea. 

About 400 m; black slabby limestone, black clayslate, and 
| bluish-gray massive limestone. 
р An early Olenidian zone containing Glyptagnostus, Olenus 
and Acrocephalina; prolific fossil beds containing some 25 species 
. of Tonkinella, Olenoides, Kootenia and others. The latter assem- 
| blage is related to the Stephen fauna of North America (See: 
"| Chosen system, S. Korea). 


References: KOBAYASHI (T.), 1935; KOBAYASHI (T.), 1944-a. 


(Т. KOBAYASHI). 
" 


BEEMNATENREI SYSTEMS: SS) el us Eo-Proterozoic 
See: MACH'ONNYONG SERIES. 


À ngo EA aca os aa as Lower Miocene 
| TATEIWA (Iwao) (1925). Geol. Altas, Chosen, n° 4. 


Consists of conglomerate, sandstone, and shale of brackish, 
| fresh or marine origin. The group has thick beds of conglomerate 
| at base and top, showing one major cycle of sedimentation. Entire 
"thickness is 1800 m. In Myöngch’ön district, М. Hamgyöng-do, 
North Korea, tilted and faulted beds of the Meisen group rest 
"lupon the erosion surface of basaltic flows of the Lower Tertiary 
¡Ryudo group, and are covered with a clino-unconformity by 
|horizontal flows of various volcanics of Shichihosan group. The 
Meisen group is divided into three formations, conformable with 
each other, as follows (descending) : 
1. Bankodo formation. 
Sandstone and conglomerate with intercalated beds 
of dark gray shale, coaly shale, and coal seams, 
together with a basalt flow. The lower part of the 
formation is commonly rich in molluscan remains. 1000 m 
2. Kanchindo formation. 
Dominantly light brown shale, commonly nodulife- 
rous. Rich in plant and molluscan remains, toge- 
| ther with bones and scales of fishes (Clupea ? sp.). 200 m 
| 3. Heirokudo formation. 
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Dominantly conglomerate and sandstone, the former 
prevailing in the lower part. In some restricted 
places, coal seams occur in the lower horizons. 
Commonly rich in molluscan remains .......... 600 m 


These three formations were later called «Banko sand- 
stones », « Kanchin shale », and « Heiroku conglomerate » respec- 
tively by J. MAKIYAMA who described many molluscan remains 
from various horizons, including Bunolophodon yokotii MAKIYA- 
MA from an upper horizon of his Banko sandstone (MAKIYAMA J., 
1936). The upper part of Kisshu-Meisen Tertiary formation of 
F. YAMANARI (1925) is synonymous with Meisen group. Type area 
is Myöngchön (Meisen in Japanese) district, М. Hamgyong-do. 

Distribution : N. Hamgyong-do. 

Diagnostic fossils : 

A. Animal remains. — Upper part of Bankodo formation : 
Bunolophodon yokotii Makiyama. 

Lower part of Bankodo formation : Anadara ogawai Makiya- 
ma; Dosinia kaneharai Yokoyama; Meisenia tateiwai Makiyama; 
Phos meisensis Makiyama; Pitar itoi Makiyama; Protothaca ta- 
teiwai (Makiyama). 

Heirokudo formation : Batillaria tateiwai Makiyama; B. ya- 
manarii Makiyama; Anadara obdita Makiyama. 

B. Plant remains. — Kanchindo formation : Sequoia japonica 
Endo; Glyptostrobus europaeus Heer; Fagus japonica Maxim.; 
F. americana Sweet.; Carpinus japonica Bl& Ulmus carpinioides 
Goepp.; U. shiragica Huzioka; Zelkova ungeri (Ett.); Tilia distans 
Nath.; Acer subpictum Saporta.; A. ornatum Carr.; A. japonicum 
Thunb.; Comptoniphyllum naumanmi Nath.; Liriodendron mei- 
senese Endo; Cericidiphyllum japonicum Sieb. et Zucc. 


References : YAMANARI (F.), 1925; SHIRAKI (T.), 1930; MAKIYA- 
MA (J.), 1926. 
(Iwao TATEIWA). 


MYONGCH'ON (= Meisen) ...................... Miocene 


NAKTONG SERIES .... Upper Jurassic or Lower Cretaceous 


YABE (H.) (1905). Jour. Coll. Sci., Imp. Univ. Tokyo, vol. XX, 
art. 8. 


YABE proposed the term Naktong series for the lowest part 
of the Kyóngsang formation of В. Koro. This lowest part is 
characterized by loose sandstones and intercalated seams of a 
coaly shale probably deposited as a beach formation in very 
shallow brackish water. It is rich in plant remains (Naktong flora) 
Which indicate, as a whole, a middle Mesozoic age, and are pro- 
bably contemporaneous with the flora of the Japanese Tetori 
series. 
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| 
| The Naktong series undoubtedly belongs to I. TATEIWA'S 
“Rakuto series and may probably be continuous with all or a 
| lower part of the Rakuto formation occupying the lowest part 
“of the Rakuto series (TarErwa I., 1929). The type area is the 
| Naktong (Rakuto in Japanese) district, Sangju-gun in the north- 
| | western part of N. Kyóngsang-do, South Korea. 
Distribution : N. Kyóngsang-do and S. Kyóngsang-do, South 

"Korea. 

| Diagnostic fossils in the type area (Naktong) : Dictyozamites 
falcatus (Morris); Nilssonia orientalis Heer; Onychiopsis elongata 
(Geyler); Coniopteris heerianus (Y okoyama); Cladophlebis ko- 
“raiensis Yabe; Sphenopteris naktongensis Yabe; Adiantites se- 
wardi Yabe. 


| References: Koro (B.), 1909; TATEIWA (І), 1929; KOBAYASHI 
je) and SUZUKI (K.), 1936. 


(Iwao TATEIwA). 


_NANSO EEDS RL... Ordovician 


| See: BANTATSU FORMATION and GREAT LIMESTONE FOR- 
MATION. 


|NULTAERI VOLCANIC ROCKS ........... Lower Miocene 
See: CHOKI GROUP. 


OCKCH'ÓN A AA AICA Eo-Proterozoic 


ERC) OL Es DW Lies SHALE caras e diese steko Cambrian 
See: BUNSANRI QUARTZITE. 


En Cambrian 
See: CHUWA BEDS. 


RAKUROAN SYSTEM .. Proterozoic & Cambro-Ordovician 
| NAKAMURA (S.) (1927). Chikyu, vol. УШ, p. 334. 


| The Cambro-Ordovician Chosen system and the Proterozoic 
¡Shogen system in Korea were combined to form the Rakuroan 
(system. 

| This is an approximate substitute for the Sinische Forma- 
¡tionsreihe by RICHTHOFEN (1882). WILLIS and BLACKWELDER (1907), 
‘however, applied the term «Sinian system» to the Cambro- 
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Ordovician formations in China. Later GRABAU (1922) redefined 
and restricted the system to the unmetamorphosed formation 
lying beneath the Cambrian, with a disconformity between them 
and considered it as the primary system of the Palaeozoic group: 
The Sinian system thus defined comprised WILLIs and BLACKWEL- 
DER's « Huto system» which, as pointed out by YAMANE (1931), 
lies disconformably beneath the Sinian system. 

The Rakuroan complex in North Korea, South Manchuria, 
and North China is a major stratigraphic unit of Eastern Asia 
(KoBAYASHI T., 1952) which can generally be classified as follows : 

Heian system (Moscovian-Lower Triassic) 


Para-unconformity (Great Middle Palaeozoic break) 


( Tsinan limestone (Lower and 
Shogen ( Middle Ordovician). 


group Cambrian system. 
Rakuroan complez 


Chosen Sinian system. 
group Huto system. 
Unconformity 


Metamorphosed basement complex 
(See : Chosen formation and Shogen system). 


References: RICHTHOFEN (Е. v.), 1882, 1912; Wırrıs (B.) and | 
BLACKWELDER (E.), 1907; GRABAU (A.W.), 1922; YAMANE (S.), 1931; | 
KOBAYASHI (T.), 1952. | 

(T. KOBAYASHI). 


RAKUTO FORMATION . Upper Jurassic or Lower Cretaceous 
See: RAKUTO SERIES. 


RAKUTO SERIES ...... Upper Jurassic or Lower Cretaceous | 
TATEIWA (Iwao) (1929). Geol. Atlas of Chosen, n° 10. | 


Lowest series of Keisho system. It consists of two formations, 
gray to dark gray in color and two red formations, nearly 4 000 m 
in total thickness. The formations of red color and those of non- | 
red color are in alternation and conformable with each other, | 
These are enumerated in descending order as follows: 


1. Sikkoku formation: mudstone, shale and sandstone, do- 
minantly reddish in color; rarely with Estherian remains 
550-950 m | 

2. Shinsyu formation: mudstone, shale, sandstone and con- 
glomerate, rarely with inferior anthracite seams inter- 
calated. Mudstone, shale, and sandstone are commonly 
dark gray or black. Rarely contains plant and Estherian | 
remains. 1000 m / 

3. Kasando formation : mudstone, shale, sandstone and con- 
glomerate; dominantly red in color. Plant remains exceed- | 
ingly rare. 1300m. 

4. Rakuto formation: mudstone, sandstone and conglomerate 
commonly with coaly shale or inferior anthracite seams; ` 
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boulder deposits at base. Rich in plant and animal re- 
in mains. 700 m 
| The Rakuto series is considered to be Upper Jurassic or 
_ Lower Cretaceous. Its type area lies between Taegu and Wagwan 
‘= districts, in the central part of N. Kyóngsang-do, where mono- 
| elinal beds of the series with low angles are well exposed. 
| Distribution : М. Kyóngsang - do, 5. Kyóngsang - do and 
| N. P'yóngan-do, Korea; probably North Kyushu and Manchuria. 
| Diagnostic fossils : 
A. Plant remains: Adiantites sewardi Yabe; Cladophle- 
| bis browniana (Dunk.); С. geyleriana (Nath); С. koraiensis 
— Yabe; Coniopteris heeriamus (Yokoyama); C. hymenophylloides 
| (Brongn.); Cyathocaulis naktongensis Ogura; Onychiopsis elon- 
gata (Geyler); Ruffordia goepperti (Dunk.); Equisetites nakton- 
"| gensis Tateiwa; E. naktongensis var. tenuicaulis Tateiwa; Dictyo- 
| zamites falcatus (Morris); D. kawasaki Tateiwa; Ptilophyllum 
» pecten (Phill.); Nilssonia orientalis Heer; N. schaumburgensis 
| (Dunk.); Ginkgo sibirica Heer; Ginkgodium gracile Tateiwa; 
„С. nathorsti Yokoyama; Xenoxylon latiporosum (Cramer); Podo- 
_ zamites lanceolatus (L. and H.); P. lanceolatus subsp. multinervis 
| Tateiwa. 
| B. Animal remains: Viviparus (Sinotair ?) keisyoensis Su- 
m | zuki; Hydrobia (Parhydrobia) gyokusoensis Suzuki; Itomelania 
basicordata Suzuki; Brotiopsis wakinoensis (Kobayashi et Suzu- 
ki); В. wakinoensis subsp. ryohoriensis Suzuki; B. kobayashü 
E | subsp. sinsyuensis Suzuki; Trigonioides kodairai Kobayashi et 
"| Suzuki; Plicatounio naktongensis Kobayashi et Suzuki; P. nak- 
| tongensis subsp. multiplicatus Suzuki; Nakamuranaia chingsha= 
nensis (Grabau); Schistodesmus antique Suzuki; Euestheria 
„ka kyóngsangensis (Kobayashi and Kido); E. kyóngsangensis var. 
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hujitai (Kobayashi and Kido); Е. naktongensis (Kobayashi апа 
Kido). 

References: YABE (H.), 1905; Koro (B.), 1909; OGURA (Y.), 
1927; OisHr (S.), 1940; KOBAYASHI (T. and SUZUKI (K.), 1936; 
SUZUKI (K.), 1943, p. 189; KOBAYASHI (T.), 1954. 
| 


(Iwao TATEIWA). 


Е 
| 


| 
| 
E 
| 
| 
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RANPO FORMATION .................... Lower Jurassic 
KAWASAKI (S.) (1926-a). Bull. Geol. Surv. Chosen, vol. IV, 
2; 


KAWASAKI suggested the name Ranpo formation for the Lower 
авас sediments in the southwestern part of S. Ch’ungch’öng- 
| do, for convenience in reporting plant fossils collected by S. SH1- 
NAMURA who was surveying the Lower Jurassic terrain. 

" S. SHIMANURA described the formation under the name of 
К | Daïdo series of the Daido system and divided it into six forma- 
tions stratigraphically conformable with each other, whose total 
thickness exceeds 2650 m. The six formations are as follows 


a (descending) : 
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1. Gyokubasan formation: alternation of sandstone 

and conglomerate with intercalation of shale .... 800 m 
2, Hem conglomerater luso, e al DER e 30 m 
3. Hakuunji formation : black shale containing abund- 

dant plant fossils, with sandstone and lenses of 

conglomerate аа о STS 650 m 
4. Kaikwari. conglomerate И 70 m 
5. Gabisan formation : alternation of shale with plant 

fossils and sandstone with intercalating beds of 

conglomerate ; carbonaceous sandstone and an- 


thracite seams near the base ...... Еб 750 m 
6. Getsumeisan formation : conglomerate with inter- | 
bedded;sandstone И 30-350 m 


Distribution : S. Ch’ungch’öng-do, South Korea. 


Diagnostic fossils: Clathropteris meniscoides Brongn.; Cla- ` 
dophlebis denticulata Brongn.; С. nebbensis Brongn.; C. haibur- _ 
nensis (L. & Н.); C. nampoensis Kawasaki; Neocalamites carrerei ` 
(Zeil.); Schizoneura nampoensis Kawasaki; Anomozamites minor 
Kawasaki; Pterophyllum acquale Brongn.; Baiera gracilis (Bunb.); _ 
B. lindleyana (Schimp.); B. longifolia (Pomel); Phoenicopsis ат- _ 
gustifolia Heer; P. speciosa Heer; Podozamites lanceolatus (L. et ` 
H.); P. distans (Presl); P. schenki Heer. ; 


Reference : SHIMAMURA (Shinbei), 1931. 
(Iwao TATEIWA). 


REDLICHIA SHALE) уаде wm asistiner mesas Cambrian о 
See: CHUWA BEDS. 


an‏ د 


RENSEN SYSTEM ЛО RECN IR Archaean ? і 
KAWASAKI (Shigetaro) (1918). Min. Res. Chosen, vol. VI, n9 2. — 


Named for extensive exposures in the Yönch’ön (Rensen in _ 
Japanese) district, Kyonggi-do, South Korea. Consists of various 
metamorphosed rocks of great thickness, often minutely pene- 
trated or engulfed by gray granite-gneiss. Can be divided into 
two parts as follows : $ 

Upper Rensen series (about 14550 meters thick). 


1. Micaschist and phyllite in alternation, with | 
some mica "horntelsa. PA INSEE TRE И 12290m . 

2. Coarse cyanite--micaschist ................. 2260m | 
Lower Rensen series (about 12 990 meters thick). | 
3. Amphibolite, mica hornfels, and garnet-mica hornfels, 
with some limestone, micaschist, and phyllite. 

4. Quartzite, amphibolite, augite hornfels, augite-hornblende 
hornfels, and lime-silicate limestone in alternation, with 
some micaschist. The most prevalent quartzite is white, — 
contains flakes of muscovite, biotite and feldspars (or- _ 
thoclase and microline) and suggests characteristics of - 
leptite in Scandinavia. It is noteworthy that the lep- - 


| 51 


titic guartzite is the country rock for the conspicuous iron 
formation in the northwestern coast of S. Ch’ungch’öng- 
do, S. Korea. 


The more strongly metamorphosed facies, distributed in 
| Puch'ón (Fusen in Japanese) district to the west of Kyóngsóng 
| (Seoul), was provisionnally called Fusen system. 

For a long time the Rensen system had been compared with 
(the Mach'ollyong system and commonly with the other pre- 
|Sinian complexes of metamorphic rocks in Korea, and had been 
¡considered Archaean in age. I. TATEIWA, however, recently sepa- 
"rated the system from the other pre-Sinian complexes in Korea, 
"which are, in comparison with the Rensen system, less intensely 
“metamorphosed, more prevalent in limestone, and not so inti- 
mately accompanied by lit-par-lit injection of granite-gneiss. The 
“actual thickness and sequence of the system remains unknown. 
Its base and its very complicated structure, due to crustal move- 
ments to which the terrain was repeatedly subjected, have not 
yet been ascertained. 
| Distribution: Kyonggi-do, S. Ch’ungeh’öng-do and probably 
the northern part of Kangwon-do, South Korea; probably also in 
\S. P’yöngan-do, North Korea. 
| Other references: KAWASAKI (S.) and KIWAKI (S.), 1917; 
|Kawasaki (S.), 1921; TarErwa (I.), 1954a; Ip., 1954b. 

(Iwao TATEIWA). 


endi оо о o o e NN уур. Cambrian 
| TATEIWA (Iwao) (1931). Geol. Atlas of Chosen, n° 12. 


| 

| The term first used by TATEIWA for a black clayslate for- 
“mation, 80m or less thick, near Inzan (Unsan) and Seisen 
.(Songch’ ón), North Korea. The black clayslate formation inter- 
“calates thin limestone layers and is located at the base of the 
¡Great Limestone Formation. (See Great Limestone Formation). 
i Name derived from Rinson (Imch'on), Hachori (Pachang-ni), 
| Daidoko-men (Taedonggang-myón), Chuwa-gung (Chunghwa- 
gun), Heian-nando (S. P’yöngan-do); it is represented by fossi- 
liferous Rinson shale near Chuwa. 

Extensively distributed in the Heinan geosyncline and is 

“used as a key bed to mark off the base of the Great Limestone 
Formation. 

Near Chuwa, in particular, it is very rich in Middle Cambrian 
fossils such as Elrathia chuwaensis fauna, comprising agnostids, 
¡Dorypyge, Olenoides, Dolichometopids and Ptychoparids. 
| Reference : Sarro (K.), 1933b. 

| (T. KOBAYASHI). 
ОИЕ SYSTEM. SS Eu dela acsi dims ns Proterozoic 
| MATSUSHITA (Susumu) (1941). Correlation between the Syogen 
¡system in the central area of Kokai-do, Korea and the Sinian 


| 
| 
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system in Kuantung Province, South Manchuria. Jap. Jour. Geol. 
Geogr., vol. XVIII, n° 1-2. 

A peculiar metamorphic complex lying (unconformably ?) 
below the Syogen system in Kokai-do (Hwanghae-do), North 
Korea. The Ritura system consists largely of granophyric gra- 
nite (Ritura granite) accompanied by quartzite, crystalline sili- 
ceous limestone, sericitic quartzite, sericite-quartz phyllite, etc. 
The Ritura granite is a massive rock, in places bearing indistinct 
foliation. ; 

Stratigraphic position and limits are unknown. Type locality 
is in the vicinity of Yulla-ri (Ritura-ri), a village 20 km to the 
north-east of Haeju, Hwanghae-do, North Korea. 

Distribution. The tract to the northeast of Haeju, Hwanghae- 
do, extending from Sinjumak (Sinsyumaku), 10 km to the north- 
east of Haeju, towards east-northeast, for more than 23 km and 
the Ongjin district in the southwesti part of Hwanghae-do. 


Reference : MATSUSHITA (S.), 1943 (in Japanese). 
(Susumu MATSUSHITA). 


RYUDO ALKALIC BASALT ................... Oligocene 
See: RYUDO GROUP. 


AYUDO FORMATION 2: ТУТИ Oligocene 
See : RYUDO GROUP. 


RXUDO!GROUPIS. 4. Ob SITIO, Sere HUE Oligocene 
TATEIWA (Iwao) (1925). Geol. Atlas of Chosen, n° 4. 


It rests upon a peneplane surface of pre-Cambrian rocks and 
is covered with a slight unconformity by the Miocene Meisen 
group. 

In the type area (Myongch'on - Ungjóm-dong district, М. 
Hamgyöng-do, North Korea), it consists of a thin coal-bearing 
formation and a thick complex dominantly of basaltic flows, as 
follows : 

Upper (Ryudo alkalic basalt). 

Tilted flows of basalt with or without olivine, accom- 
panied in some places by two-pyroxene andesite flows. 
Some flows are imbedded with crystals of zeolite group 
and calcite. Impersistent beds of shale and tuffaceous 
sandstone, commonly dark gray or dark brown, are in 
some places intercalated with the thick accumulation of 
flows; over 1 000 m in total thickness in the terrain between 
Myöngch’ön and Kilchu, but gradually thinning toward 
the north. 

Lower (Ryudo formation). 

Sandstone and shale in fine alternation, with intercalated 
beds of coal. Rich in plant remains, especially Sequoia and 


53 


Glyptostrobus, 80 m thick in Myöngch’ön district and much 
thicker toward the north. 


T. SHIRAKI traced the coal-bearing formation of the group 
from Myonch'on district northward to Nanam district and des- 
‚cribed its stratigraphy, dividing it into four parts, conformable 
with each other, as follows (descending order) : 


1. Alternating sandstone and shale ................. 70 m 
2. Alternating sandy shale and sandstone, dark gray 
| and micaceous, with intercalated coal seams ...... 120 m 
| 3. Shale with intercalated coal seams. Rich in plant 
| ETN AIS rei noces cent née este 65 m 
4. Alternating conglomerate and sandstone, with thin 
beds of shale, sandy shale, and coal .............. 100 m 


The Lower Kisshu-Meisen Tertiary formation of F. YAMA- 
NARI (1925) corresponds exactly to Ryudo group above described. 

Distribution : N. Hamgyong-do, North Korea. 

Diagnostic fossils: Sequoia japonica Endo; Glyptostrobus 
europaeus Heer; Fagus antipofii Heer; Betula myongchonensis 
Huzioka; Ostrya shiragiana Huzioka; Zelkova ungeri (Ett.); Tilia 
distans Nath.; T. meisensis Huzioka; T. subnobilis Huzioka; Acer 
subpictum Saporta. 


| References : YAMANARI (F.), 1925; SHIRAKI (T.), 1930; HUZIOKA 
(K.), 1943. 


(Iwao TATEIWA). 


RYUHO PORPHYRITE FORMATION .... Upper Cretaceous 
| See: SHIRAGI SERIES. 


ВО FOHNREION S ............... Lower Jurassic 
See : LOWER DAIDO FORMATION. 


SADONG-NI NL O E EE Permian 


YAKUSAN PORPHYRITE FORMATION. 
See : SHIRAGI SERIES. Upper Cretaceous 


OSAN- FORMATION .......:....... Lower Cambrian 
See: CHOSEN SYSTEM (S. Korea). 
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SANGSUYANG SERIES ................... Eo-Proterozoic 


NAKAMURA (Shintaro) and SHINOHARA (Shotaro) (1915). Min. 
Res., Chosen, vol. I, n° 1. 


Named for exposures in Sangsuyang (Josuiyo in Japanese) 
district, in the western part of. N. P'yongan-do, North Korea. 
The series is built up of hornfels, sandstone, phyllite, epidote 
schist and quartzite. The hornfels is green, bears garnet and 
graphite, and is the most prevalent rock of the series. The 
Sangsuyang series is, in the marginal portion of its distribution 
area, intruded minutely by sheared granite, and is difficult to 
differentiate lithologically from latter. 

The thick complex of weakly metamorphosed sediments in 
the Оба district along the lower reaches of the Amnok-kang 
and the lenses and bands of intensely metamorphosed schists in 
the pre-Cambrian. granite gneiss terrain, between the Sangsuyang 
district and the Uiju district probably belong to MNAKAMURA'S 
Sangsuyang series. 

_ According to E. TAKAHASHI (1940), the thick complex of the” 
Uiju districts consists of various beds, more or less metamor- 
phosed, with the base unknown. The apparent sequence of beds 
observed by TAKAHASHI is as follows (descending order) : 


1. Domakudo formation : Dominantly alternating 
sandstone, micaschist, limestone and dolomite, 
rarely with intercalating thin beds of clayslate 1500 m + 
2. Banmakudo formation : Dominantly metamor- 
phosed sandstone, with intercalating beds of 
phyllite, clayslate, micaschist and quartzite; 
PALE YHENEISSIC es MEE ENSE 1200 m 
3. Fuheido formation: Dominantly micaschist, 
intercalating phyllite, clayslate, sandstone, and 
ачагл o EO ACUMEN CELERE 1100 m | 
4. Suihodo formation : Dominantly metamor- | 
phosed sandstone, clayslate, micaschist and | 
phyllite, with dolomite intercalated; partly | 
gneissie AA SN RER UMA, EA 1000 m+ | 


Recently, I. TATEIWA tentatively grouped the series toge- | 
ther with the Mach’ollyöng series in North Korea, which can be 
correlated with the South Manchurian Liaoho system and pro- | 
bably with the Wutai system of North China. 

Distribution : N. P’yöngan-do, North Korea. 


References: NAKAMURA (5.), 1931; TAKAHASHI (E.), 1940; Ta- | 
TEIWA (Т.), 1954a. | 
(Iwao TATEIWA). 


SANGWON (= ЗУОСЕМ) .................... Proterozoic | 


SANSUIDO FORMATION ............... Upper Cretaceous | 
See : CHIN-AN SERIES. | 


55 


| SEIKIHO FORMATION ...... Upper Pliocene or Pleistocene 


nol 


HARAGUCHI (Kuman) (1931). Bull. Geol. Surv. Chosen, vol. X, 


Nearly horizontal beds, divided into the three parts as fol- 


‚ lows (descending order): 


1. Trachy-andesite ...................... 25m 
2. Volcanic agglomerate ................. 7m 
3. Sand with three shell layers .......... 25m 


HARAGUCHI reported, in 1931, 48 species of marine mollusks 


land 7 species of brachiopods in addition to some remains of 


| echinoids, cirripedes and bryozoans, from the shell layers and 


| emphasized the possibility of Pleistocene age for the formation. 
| Earlier, however, M. Yokoyama (1923) described 27 species of 


| | molluscan remains from the same beds, called « Seikiho forma- 


| tion » by HAMAGUCHI, and considered the fauna as of Musashino 
or Upper Pliocene age. 


Distribution : Restricted to a very narrow area near Sôg- 
wip'o (Seikiho in Japanese) on the southern coast of Cheju-do, 


` | South Korea. 


Diagnostic fossils : Pecten tokyoensis Tokunaga; P. cosibensis 


| | Yokoyama; P. naganumana Yokoyama; Chlamys halimensis 
| Makiyama; Venericardia nakamurai Yokoyama; Turritella sais- 


| huensis Yokoyama; Terebralia yokoyamai Makiyama. 


Reference: YOKOYAMA (M.), 1923. 
(Iwao TATEIWA). 


SERO ОЕ... Proterozoic 


zm. 
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"ТАТЕГМА (Iwao) (1926). Geol. Atlas of Chosen, n° 6. 
A white hornblende-biotite gneiss intervening as distinct 


| lenses in the common gray granite-gneiss called the Kanko 
|| gneiss by TATEIWA. The Seiko gneiss is free from xenoliths and 
| shows an obscure banded structure. The type area is Sóho-jin 
"| (Húngnam), S. Hamgyong-do, North Korea, (Seiko is the Japa- 


nese name for Korean Soho). 
The Seiko gneiss is a foliated granite, rarely with gneissic 
structure, and commonly has been correlated with the Taoke 


| granite of North China or with the Kungchangling granite of 
| South Manchuria. The lithologic nature of the gneiss suggests a 
| pre-Cambrian origin and the gneiss is considered provisionally 


to be one of the youngest of the pre-Cambrian granites found in 
Korea, viz. Neo-Proterozoic in age. The gneiss has been erro- 
neously called Seikoshin gneiss. 

Distribution : 5. Hamgyong-do, North Korea. 


Reference: TATEIWA (I.), 1954a. (Iwao TATETWA). 
SEIKOSHIN GNEISS (= SEIKO GNEISS) ...... Proterozoic 
SEISEKITO LIMESTONE ............... Upper Proterozoic 


See : SIDOGU SERIES. 
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SEISON SLATE A ne MOS Middle Cambrian 
See : CHOSEN SYSTEM (S. Korea). 


SEKKAZAN SLATE FORMATION ....... Upper Proterozoic 
See: KUHYON SERIES. 


SEEK. YORE FORMATION SE EA: Upper Cambrian . 


See: CHOSEN SYSTEM (S. Korea). 


SEMPOKU CONGLOMERATE .................... Miocene 
See: ENNICHI GROUP. 


SENKENJEORMATION SSA zn. ar were Upper Triassic 
See: LOWER DAIDO FORMATION. 


SEN-YUDO' FORMATION... SA Upper Cretaceous 
See : EIDO SERIES. 


SHICHIHOSAN GROUP i Pliocene ? 
TATEIWA (Iwao) (1925). Geol. Atlas of Chosen, по 4. 


Consists mainly of volcanic rocks in association with tuffs 
and conglomerate and rests in clino-unconformity upon tilted 
beds of the Meisen group. Among the volcanic rocks, the follo- 
wing have been distinguished : a) flows and dikes of alkalic lipa- 
rite, with aegyrite-augite and barkevikite; b) an intrusive mass 
(neck ?) of alkalic granite porphyry, bearing katoforite, arfved- 
sonite (?), riebeckite, etc.; c) dikes of aegyrite-augite (?) tra- 
chyte; d) flows of alkalic quartz trachyte with riebeckite, aenig- 
matite, aegyrite-augite, etc.; e) flows and dikes of alkalic trachyte 
which is commonly lithoidetic, showing flow and spherulitic 
structures and is rarely imbedded by small amount of phenocrysts 
of feldspars and quartz; and f) flows of basalt with or without 
olivine. Of these, liparite (a) and probably granite porphyry (b) 
are latest, and basalt is earliest in the sequence of eruption. 

The group is correlated with another group of alkalic rocks, 
named Toryusan group by Y. KINOSAKI (1932). The type area is 
Chilbo-san (Shichihosan in Japanese) district, Myöngch’ön-gun, 
N. Hamgyóng-do, North Korea. 

Distribution: N. Hamgyóng-do, North Korea. 


References: YAMANARI (F.), 1925; KINOSAKI (Y.), 1932. 
(Iwao TATEIWA). 


SHICHIHOSAN SERIES. „34254. 4411 2m go Pliocene ? 
TATEIWA (Iwao) (1925). Geol. Atlas of Chosen, n° 4. 


TATEIWA proposed the above term for groups of consan- | 


guinous volcanic rocks, dominantly alkalic in nature, which are 


represented by Shichihosan group of N. Hamgyóng-do, North j 


Korea. 
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The Toryusan group of S. Hamgyong-do together with 
various alkali-volcanics forming the precipitous ridge extending 
northwesterly through the basaltic plateau around Paeku-san, 
between Korea and Manchuria, are also included in the Shichi- 
hosan series. Rocks of this series are commonly found as hori- 
zontal flows accompanied by beds of pyroclastic rocks or gravel, 
and rest in clino-unconformity upon the Miocene Meisen group. 
"Тһе erosion surfaces of various rocks of the series are covered 
by the above-mentioned basaltic flows of the basaltic plateau. 
No fossils have been reported from the Shichihosan series. See 
¡further explanation under Shichihosan and Toryusan group. 

(Iwao TATEIWA). 


ISHIDOGU SERIES .................... Upper Proterozoic 
See : SIDOGU SERIES. 


ISHIHCHIAOAN STAGE .................. Lower Cambrian 
See: CHOSEN FORMATION. 


'SHIKKOKU FORMATION. Upper Jurassic or Lower Cretaceous 
See: RAKUTO SERIES. 


КОМЕТ FORMATION ................ Upper Cretaceous 
| See: EIDO FORMATION. 


SHINSYU FORMATION. Upper Jurassic or Lower Cretaceous 
See: RAKUTO SERIES. 


SHIRAGI CONGLOMERATE ............ Upper Cretaceous 
| See: SHIRAGI SERIES. 


GE SEHE an ess Upper Cretaceous 
TATEIwA (Iwao) (1929). Geol. Atlas of Chosen, по 10. 


Named after Silla (Shiragi in Japanese), an ancient dynasty 
in South Korea. It occupies the middle part of the Keisho system 
and is characterized by water shallow deposits of red colour and 
thick beds of andesitic lavas and tuff-breccias. Generally, it is 
poor in fossils, but some non-red beds are fossiliferous. The total 
ickness of sediments is 3 600 meters or less. The Shiragi series is 
covered by liparitic flows of the Bukkokuji series in a slight clino- 
ormity, and abruptly passes below into sandstone of the 
Rakuto series, both of these latter series being included in the 
o system. The Shiragi series is divided, in the type area 


extending from Taegu to Kyóngju districts, М. Kyöngsang-do, 
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into six formations, conformable with each other, аз follows 
(descending order) : 


1. Shushazan porphyrite (andesite) formation .... 1000m 
2. Kansenri formation; dominantly dark gray mud- 

stone shale and sandstone .................... 800 m 
3. Saiyakusan porphyrite (andesite) formation ... 200-500 m 


4. Taikyu formation; dominantly red, purple or 
green mudstone, shale and sandstone. Ripple- 


marks and sun-cracks very common .......... 2000 m 
5. Kakubo porphyrite (andesite) formation ...... 0-250 m 
6S мтадт, conglomerate see oes Па 200-600 m 


According to N. HATAE (1937), the Shiragi series of the 
Yöngdök district, in the northern part of N. Kyóngsang-do, 
consists of three formations, conformable with each other, as 
follows (descending order) : 

1. Ryuho porphyrite (andesite) formation ....... + 250 m 

2. Sinyodo formation; alternation of black shale 

and sandstone, with conglomerate near the 

base; rich in plant remains dominantly of | 

Dicotyledonous leaves». л. an. 160m | 
3. Gosendo formation; alternation of red shale, 

red sandstone and conglomerate, with inter- 

calated mudstone, tuffs and andesite flows .... + 2000m 


The type area of the Shiragi series is the hilly terrain between | 
Taegue and Kyóngju, N. Kyóngsang-do, Korea. 

Distribution extensive, especially in South Korea; scattered | 
in S. Kyongsang-do, N. Kyóngsang-do, S. Cholla-do, N. Cholla- | 
do and N. Ch’ungch’öng-do in South Korea, Hwanghae-do, 
and S. P'yongan-do, in North Korea; and probably in Manchu- 
ria, North China, and South-west Japan. 

Diagnostic fossils : 

A. Animal remains : Thiara (Siragimelania) tateiwai Suzuki; 
Euestheria kyóngsangensis var. medialis Kobayashi and Kido; 
E. kyongsangensis var. paucilineata Kobayashi and Kido; 

B. Plant remains: Brachyphyllum cf. macrocarpum New.; 
Frenelopsis hohenggeri (Ett.); F. cf. parceramosa Font.; Sequoia 
ambigua Heer; Ginkgoites adiantoides (Ung.); Populus cf. hyper- 
borea Heer; Menispermites nov. sp. (comp. M. obtusilova Lesq.); 
Platanus nov. sp. (comp. P. primaeva Lesq. var. subintegrifolia 
Lesq.); Viburnum cf. montanus Knowlton. 


References: Konno (E.), 1928; p. 65; SHIMAMURA (S.), 1926; 
Ib., 1927; Ib., 1929; Harare (N.), 1937; Suzuki (K.), 1940; Kosa- 


YASHI (T.), 1954. (Iwao TATEIWA). 


SHOGAIRI STAGE .................... Middle Ordovician | 
See: GREAT LIMESTONE FORMATION. 


SHOGEN: GROUP, nr mugo a E EE. Proterozoic! 
See: RAKUROAN COMPLEX. | 
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Li SHOGEN SYSTEM Spi, SL vs. io. Upper Proterozoic 
See: SYOGEN SYSTEM. 


IBEDBAN STAGES cs Lower Cambrian 
| See: CHOSEN FORMATION, CHUWA BEDS. 


rn RT e I ч Ordovician 


| KOBAYASHI (Teiichi) (19306). Jour. Geol. Soc. Jap., vol. 
| XXXVII, p. 613. 
| Named for the beds (thicker than 200 m) near Shorinri (Son- 
| gim-ni), Shorin-men (Songim-myón), Koshu-gun (Hwangju- 
| gun), Kokai-do (Hwanghae-do), North Korea. These beds consist 
| of dark limestone and bluish gray limestone containing flint. 
» (See Great Limestone Formation). 
| Overlain conformably by the Middle Ordovician Maruyama 
| limestone containing Polydesmia. The base of the Shorin beds is 
| unexposed. 
| Typical display is found in the Koshu structural basin in 
_ Koshu-gun, Kokai-do, North Korea. 
| Over 20 species of Labechia, Syntrophia, Liospira, Strapa- 
« rollus Raphistoma, Helicotoma, Holopea, Cliospira, Camero- 
i ceras, etc., belonging to the Lower Ordovician Wolungian fauna 
1 (KOBAYASHI, 1931). 


Reference : KOBAYASHI (T.), 1931. 


(T. KOBAYASHI). 


j 
| SHORINSAN FORMATION .............. Upper Cretaceous 
| See : UPPER DAIDO FORMATION. 


T SHUSHAZAN PORPHYRITE FORMATION. Upper Cretaceous 
| бее: SHIRAGI SERIES. 


SIDOGU (Shidogu) SERIES .............. Upper Proterozoic 


NAKAMURA (Shintaro) (1926). Stratigraphy and structure of 
the Proterozoic and Cambrian in the vicinity of Syogen, Korea : 
Chikyu, vol. VI, p. 460. 


The Proterozoic in the vicinity of Sangwon (Syogen) 

Chunghwa-gun, 5. P’yöngan-do, is named the Syogen system 
and is divided into an upper part i.e. Sidogu series (1400- 
er m thick) and a lower part i.e. Tyokken series (1 000 m 

ick). 

The middle part of the Syogen system. At first, NAKAMURA 
(1926) assigned the Sidogu series to the upper Syogen, but later 
the upper portion of the Upper Syogen was determined by 
K. Sarro (1933b) to be the Kuken series, so that the Sidogu 
was changed to represent the Middle Syogen. The Sidogu lies 
clino-unconformably or disconformably below the Kuken, and 


| 

| 

{ 

| 

| 

| 
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is underlain conformably by the Tyokken. The Sidogu is com- 
posed of limestone and dolomite. 

The Sidogu in the central area of Hwanghae-do, Korea, is 
divided in descending order as follows : 


Seisekito limestone .......... 450- 600m 
Tokuzai dolomite ............ 250- 540m 
Ginseki limestone ............ 700-1 000 m 


The Sidogu corresponds to the Kuantung series minus 
Changlingtzu stage in Kuantung Province, South Manchuria. The 
Seisekito limestone is correlated with the Yingchengtzu and 
Onoda stages. The Tokuzai dolomite and Ginseki limestone are 
correlated with the Kanchingtzu stage and Changlingtzu stages, 
respectively. 

The type locality is in the central area of Hwanghae-do, 
North Korea. 

Distributed in Hwanghae-do, 5. P'yongan-do, south part of 
S. Hamgyong-do and north part of Kangwón-do, all in the north 
part of Korea. 


References: TATEIWA (I.), 1931; MATSUSHITA (S.), 1941; Ip., 
1943; Ip., 1947. 
(Susumu MATSUSHITA). 


SILLA (= SHIBAGI) aut... м, Upper Cretaceous 


SINIAN SYSTEM, by Grabau .................. Proterozoic - 
See: RAKUROAN COMPLEX. 


SINIAN SYSTEM by Willis and Blackwelder 


Cambro-Ordovician 
See: RAKUROAN COMPLEX. 


SINISCHE FORMATIONSREIHE 
Proterozoic and Cambro-Ordovician 


See: RAKUROAN COMPLEX. 


SINYODO FORMATION ................ Upper Cretaceous 
See : SHIRAGI SERIES. 

SOGWIPO (= SEIKIHO) ..... Upper Pliocene or Pleistocene 

SOHO (SEIKO) IN a Анал (VA МЫ Proterozoic 

SOKOSAN SANDSTONE .... Upper-Triassic-Lower Jurassic 
See: LOWER DAIDO FORMATION. 

SONGIM(=SHORIN Ma v. Tolo sue a Ordovician 

SOSAN:QUARTZILE ip „ato rto сан. ici Lower Cambrian 


See: CHOSEN SYSTEM (S. Korea). 
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BOGAN SERIES И Mt... Cambro-Ordovician 
NAKAMURA (Shintaro) (1927). Chikyu, vol. УШ, n° 5, p. 334. 


NAKAMURA proposed Bantatsu and Sosan series for the upper 
| and lower part of the Great Limestone Formation, respectively. 
(See Great Limestone Formation). 

TATEIWA (1931), divided the Sosan series near Inzan (Unsan) 
¡and Seisen (Songch'ón) in Heinan-nando (S. P’yöngan-do), 
| North Korea, into the upper part or Shinso marl (100 m thick or 
less), the middle or Inzan limestone (less than 800 m thick), and 
| the lower or Rinson clayslate (less than 80m thick). KOBAYASHI 

| (1934) described Lower Ordovician Pomatotrema and Pliomera 
"from the Shinso marl and correlated it with the Kosei beds just 
| beneath the Bantatsu series occurring east of Heijo (P’yöngyang). 
| The Sosan series is sometimes used as stratigraphic term in 
| Heinan-nando i.e. in the Heinan geosyncline, but it is actually 
| derived from Sosan on the south side of the Yalu River (Amnok- 
kang) where the Sosan series is out of use because the boundary 
| between the Cambrian and Ordovician is quite clear (see Chosen 
system). 


References : TATEIWA (I.), 1931; KOBAYASHI (T.), 1934a. 
(T. KOBAYASHI). 


$ 


| S. PYONGAN-DO (= HEIAN) ....... Carboniferous-Triassic 


1 


! SUIHODO FORMATION = IN Ol MAE. Eo-Proterozoic 
See: SANGSUYANG SERIES. 


IUYOĜEN SYSTEM'.............-..-.--.. Upper Proterozoic 


| NAKAMURA (Shintaro) (1926). Stratigraphy and structure of 
¡the Proterozoic and Cambrian in the vicinity of Syogen, Korea. 
¡Chikyu, VI, p. 460. 


| The Proterozoic in the vicinity of Sangwón (Syogen), 

[Оаа 5. P'yóngan-do, is named the Syogen system 

and is divided into the upper рагі, i.e. Sidogu series (1 400- 

= m thick), and the lower part, i.e. Tyokken series (100 m 
ick). 

Also spelled « Shogen ». 

Sinian of Korea. It is overlain by the Cambrian with a very 
slight clino-unconformity or disconformity. It is generally agreed 
that the Syogen system is underlain unconformably by the 
komao granite. The Syogen system is divided into the fol- 
| 


lowing three parts. 
Upper: Kuken series (max. thickness, 1 500 m). 
Slate, quartzite, limestone, etc. 
Unconformity 
| Middle : Sidogu series (max. thickness, 1 500-2 000 m). 


| Limestone and dolomite. 
Lower : Tyokken series (max. thickness, 3 100-3 800 m). 
Quartzite, siliceous slate, calcareous slate, etc. 
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Type locality-central area of Kokai-do (Hwanghae-do). 

Distributed exclusively in the northern half of Korea: 
Hwanghae-do, S. P’yöngan-do, 5. Hamgyóng-do, Kangwón-do, 
and N. P’yöngan-do; the system is most extensive and thickest in 
Hwanghae-do. 


| 


References: TATEIWA (I.), 1931; NAKAMURA (S. and Marsus- | 
HITA (S.), 1939; MATSUSHITA (S.), 1941; Ip., 1943; Ip., 1947. 
(Susumu MATSUSHITA). 


SYOHO FELSPATHIC QUARTZITE FORMATION 


See: TYOKKEN SERIES. Upper Proterozoic 
T 
TAEDONG (= DAIDO) ...... Upper Triassic-Lower Jurassic 
T'AEJAWÓN (= TAISHIIN) ...................... Triassic |. 
TAIHO FORMATION 22... trot Upper Cretaceous о 


See: UPPER DAIDO FORMATION. 


TRIE T URO VP | А Дл: Middle Cambrian | 
See: CHOSEN SYSTEM (S. Korea). l 


TAIKYU FORMATION .................. Upper Cretaceous 
See: SHIRAGI SERIES. 


TAISHIIN RED FORMATION .................... Triassic | | 

NAKAMURA (Shintaro) (1936). Chikyu, vol. XXV, p. 159. 7 
The Taishiin red formation consists mainly of dark-red cll 
i 


and sandstone with conglomerate at its base. Contains no fossils, M 
but is supposed to rest with a para-unconformity upon the Ko- = 
bosan series (Triassic, Permo-Triassic or Upper Permian). 
The Taishiin red formation has been generally called the 
« Taishiin series » and vaguely considered to be roughly corre- 
lative with the Green series, the uppermost series of the Heian 
system (Carboniferous-Triassic). According to a recent paper 
of N. KOBATAKE, the Taishiin formation (series) in the eastern 
part of P'yongyang coal field, S. P'yóngan-do, North Korea, is | 
divided into the following three formations. 
1.Yodo formation (Upper): Micaceous, fine- 
grained, gray sandstone probably resting con- 
formably upon the Gekkodo formation ..... 100m 
2. Gekkodo formation (Middle): Dominantly red 
clayslate with interbedded thin beds of coarse- 
grained sandstone and small limestone no- 
dules. Conformable with the Godo formation. 200 m or over 


a 


63 


3. Godo formation (Lower) : Dominantly red or 
dark gray-green clayslate, shales of various 
colors, quartz sandstone and conglomeratic 
sandstone. The base of the Godo consists of a 
conglomeratic sandstone, 5-20 та thick, and 
covers the Kobosan series with a para-uncon- 
formity. Silicified woods, identified as being 
the Paleozoic genus, Dadoxylon (Cordaioxy- 
lon), by M. SHIMAKURA, were found in a shale 
direcily overlying the conglomerate sand- 
iu ne cc AN ss es ako sd A 150-200 m 


Occurrence of Dadoxylon in the basal part of the Godo for- 
mation seems to suggests ап Upper Permian age for that part as 
“has been mentioned by KoBATAKE in the same paper. 
| The type area is T'aejawon (Taishiin in Japanese), Kangdong- 
gun, S. P'yóngan-do, North Korea. 

Distribution: P'yongyang coal field, S. P’yöngan-do, North 
‘Korea. 
References : MATSUSHITA (5.), 1938; KOBATAKE (N.), 1953. 

(Iwao TATEIWA). 


' 


'TAISHU GROUP ....... Upper Cretaceous-Lower Tertiary ? 
See: BUKKOKUJI GROUP. 


\ 
EFATIZUAN ЯТА: Middle Cambrian 
| See: CHOSEN FORMATION. 


|ITAKKITSU FORMATION У huru. Upper Cretaceous 
See: CHIN-AN SERIES. 


TANGSHIHAN STAGE .................. Middle Cambrian 
See: CHOSEN FORMATION. 


|TEIRI COIN .......... Lower Ordovician 
See : CHOSEN SYSTEM (S. Korea). 

TORUZAIL DOLOMITE |... <a Upper Proterozoic 
See : SIDOGU SERIES. 


PNT, A D. Lee Ordovician 
| YAMANARI (Fujimaro) (1926). Geogr. Rev. Japan, vol. 2. 

| Named for fossiliferous shale beds in the Lower Ordovician 
formation at Joto-men (Sangdong-myon), Neietsu-gun (Yöngwöl- 
gun), Kogen-do (Kangwon-do), South Korea. 

|! Composed of tan-colored shales; alternating marls and lime- 
stone; Protopliomerops zone in the upper and Asaphellus zone in 
the lower part. 

| 
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Ht? Este 


Extensive in the southeast side of the Kogendo Limestone 
Plateau. (See Chosen system, S. Korea). 

About 20 species of Clarkella, Shumardia, Apatokephalus, 
Dikelokephalina, Protopliomerops and others known from the 
Protopliomerops zone and over 15 species of Serpulites, Lingulella, 
Gerognostus, Asaphellus, Asaphopsis, Birmanites, etc., from the 
Asaphellus zone, the two faunas being Tremadocian in age. 


Reference : KOBAYASHI (Т.), 1935. (T. KOBAYASHI). 


TONDEN FORMATION ................ Middle Ordovician | 
See: CHOSEN SYSTEM (S. Korea). | 


T'ONGJIN FORMATION ... Upper Triassic-Lower Jurassic 


KAWASAKI (Shigetaro) and KIWARI (Sukeyuki) (1917). Min. | 
Res. Chosen, vol. VI, pt. 1. | 


Consists of shallow sea or fresh water deposits and is divided | 
into the following three parts, which are conformable with each 
other : 

Upper : Sandstone and shale, with thin beds of white lime- | 

stone in some places. | 

Middle : Quartz sandstone and shale with anthracite seams; | 

contains plant fossils. | 

Lower : Quartz breccia and quartz sandstone, with agglome- | 

rate in some places. 


У. OZAWA and T. WATANABE, in 1923, described two species 
of Estherian remains (Estheria koreana Ozawa et Watanabe and | 
E. kawasakii Ozawa et Watanabe) from a shale of a brackish | 
origin in the T'ongjin formation of which the entire thickness | 
was estimated by them to be 850 m. Plant remains of the for- 
mation were later described and considered to be Liassic in age 
by S. KAWASAKI (1925) and the Estherian fauna which was taken 
from the lower portion of the formation was revised and consi- 
dered to be Carnic or Carno-Noric by T. Kosayasnı (1950). The 
formation belongs to the Daido series of the Daido system; the 
type area is T'ongjin district, Kŭmp'o-gun, Kyónggi-do, South 
Korea. 

Distribution : Kyonggi-do, South Korea. 

Diagnostic fossils : 

A. Animal remains: Euestheria koreana (Ozawa et Wata- 
nabe); Cyclestherioides kawasakii (Ozawa et Watanabe); C. ram- 
poensis Kobayashi. 

B. Plant remains : Laccopteris polypodioides (Brongn.); Cla- 
thropteris meniscoides Brongn.; Cladophlebis raciborski Zeill.; 
Taeniopteris eurychoron (Schenk); T. mc'clellandi (Oldh. et: 
Morr.; Anomozamites nilssoni (Phill.); Phoenicopsis speciosa | 
Heer; Pityophyllum longifolium (Nath.); Podozamites distans 
(Presl.); P. lanceolatus (L. et H.); P. schenki Heer. 


References : OZAWA (Y.) and WATANABE (T.), 1923; KAWASAKI 
(S.), 1925; KOBAYASHI (T.), 1950; Ip., 1954. 
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ISA ORO Pliocene ? 
KINOSAKI (Yoshio) (1932). Geol. Altas, Chosen, n° 14. 


1 Consists mainly of horizontal flows and beds of various 
‘volcanic rocks and tuffs, including flows of olivine basalt, alkalic 
"rachyte with aegirite, aegirite-augite, barkevikite, rien Kite, 
'aenigmatite and glass in the groundmass, and grayish-purple or 
“light gray glassy liparite. The eroded surfaces of various rocks 
DÍ the Toryusan group are covered by horizontal flows of basalt 
“orming a part of the extensive basaltic plateau around Paektu- 
“an, at the boundary between Korea and Manchuria. 

The Toryusan group is comparable to the Shichihosan group 
of Chilbosan district, Myöngch’ön-gun, N. Hamgyüng-do, North 
Korea, and is included in the Shichihosan series. The type area 
"s Turyu-san (Toryusan in Japanese) district, Tanch’ön-gun, 
5. Hamgyöng-do, North Korea, occupying the southern end of 
“he terrain of alkali-volcanics extending from Turyu-san north- 
westward to Paektu-san. 


| Distribution : S. Hamgyöng-do, North Korea. 
(Iwao TATEIWA). 


"TOUFANGIAN AAA Middle Ordovician 
A See : CHOSEN SYSTEM. 


SINAN LIMESTONE ....... Lower and Middle Ordovician 
“ See: RAKUROAN COMPLEX. 


| 
Шон LIMESEONED So ds» sss... Ordovician 
KOBAYASHI (T.) (1927). Jap. Journ. Geol. Geogr., vol. V, n° 4. 


Grayish white limestone beds, 50 m thick or more, at the top 
of the Chosen system at Joto-mem (Sangdong-myón), Neietsu- 
sun (Yöngwöl-gun), Kogen-do (Kangwön-do), South Korea. 

|. Extensive in the south-east side of the Kogendo Limestone 
Plateau. 

Contains about 40 species of Orthis, Rafinesquina, Ctenodonta, 

alaeacmaea, Lophospira, Eccyliopteris, Raphistoma, Ormoceras, 
Armenoceras, Basilicus, and other genera. The fauna is correlated 
ith the Black River fauna of North America. 


Reference: KOBAYASHI (T.), 1934-b. 
(T. KOBAYASHI). 


TYOKKEN (Chokken) SERIES .......... Upper Proterozoic 


. NAKAMURA (Shintaro) (1926). Stratigraphy and structure of 
he Proterozoic and Cambrian in the vicinity of Syogen, Korea. 
Chikyu, VI, 6, p. 466. 

The Proterozoic in the vicinity of Sangwón-(Syogen) in 
"hunghwa-gun, S. P'yóngan-do is named the Syogen system and 
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The lower part of Syogen system. Overlain conformably by 
the Sidogu series, the middle part of the Syogen. It is generally 
agreed that the Tyokken is underlain unconformably by the 
Kokurian granite. Its stratigraphic succession in the central area 
of Kokai-do (Hwanghae-do) is as follows : 


Ansinrei calcareous phyllite formation ........ 625 m 
Tyozyusan quartzite formation ................ 1000 m 
(«отот "slate formation lar, ELTE 500-1 800 m 


Syoho felspathic quartzite formation .......... 600-1 000 m 

— 2 Unconformity 7 — 

Ritura system. 

The type locality is the central area of Hwanghae-do, North 
Korea. 

Distribution : Hwanghae-do, S. P’yöngan-do, south part of 
S. Hamgyöng-do, north part of Kangwön-do, all in the north part 
of Korea. 


References: TATEIWA (І), 1931; MATSUSHITA (S.), 1941; In, 
1947. 
(Susumu MATSUSHITA). 


TYOZYUSAN QUARTZITE FORMATION . Upper Proterozoic 
See: TYOKKEN SERIES. 


UNKAKU/BEDSS). ANNE RP RE ER PORTE Ordovician 
See: BANTATSU FORMATION. 


UNPORI SLATE FORMATION .......... Upper Proterozoic 
See : KUHYON SERIES. 


UPPER DAIDO FORMATION ........... Upper Cretaceous 


KAWASAKI (Shigetaro) and TAKAGI (Tadao) (1913). Mineral 
Resources of Chosen (Korea), vol. II, pt. 1. 


Named for exposures along the Taedong (Daido in Japanese) 
river, 5. P’yöngan-do; dark gray shale, sandstone and conglo- 
merate, intercalated with thin beds of limestone and quartzite. 

In 1928, Е. Коммо described the formation in the terrain 
north of the Taedong river under the name of « Taiho formation » 
and reported sheets and flows of andesite and liparite, together 
with agglomerate, conglomerate, and red tuff, in its upper portion. 

S. MATSUSHITA (1938) surveyed the same area and distinguish- 
ed the stratigraphic sequence of the Upper Daido formation as 
follows (descending order) : 1 

1) Conglomerate, 2) tuffaceous conglomerate and conglo- 
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meratic tuff, 3) red tuffaceous breccia, 4) red shale, and 5) basal 
conglomerate. 

The Upper Daido formation occupying a wide area along the 
Chaeryong river, mostly in Hwanghae-do, was surveyed in detail 
by S. SHIMAMURA (1929), who established the following sequence 
of the beds belonging to the Upper Daido formation (descending 
order) : 


1) Honanri formation : shale and sandstone ........ 350 m 
2) Kanposan formation : tuffaceous shale, shale, and 
SANS LORON RENAN VN uso lu e eldo A 350 m 


3) Goryusan formation : 
Upper: andesite flows with tuffs intercalated . 750 m 
Lower: dominantly conglomerate intercalated 
with beds of tuff, tuffaceous shale, shale, 
sandstone and quartzite .......:.............. 600 m 


At present, the Upper Daido formation is included in the 
Shiragi series in a wide sense and is interpreted as being one 
of the local representatives of the latter. It is, therefore, to be 
called the Upper Daido group as designated so by 5. SHIMAMURA 
in 1929. 

Distribution: S. P'yóngan-do and Hwanghae-do, North 
Korea. 

Diagnostic fossils : Frenelopsis occidentalis Heer; F. cf. par- 
ceramosa Font. 


References; Konno (E.), 1928; SHIMAMURA (5.), 1929; Матѕо- 
SHITA (S.), 1938. 
(Iwao TATEIWA). 


UPPER DAIDO GROUP ................. Upper Cretaceous 
See: UPPER DAIDO FORMATION. 


W 
WANWANIAN SERIES ................. Lower Ordovician 
See : CHOSEN FORMATION. 
WOBUNGIAN SERIES ................ Lower Ordovician 
See : CHOSEN FORMATION. 
A 
MO AMAN аа осор рр еса e ekato Triassic 


See : TAISHIIN RED FORMATION. 


| 
| 
| 
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YOKUSEN COMPLEX (Formation, System) .. Eo-Proterozoic 
NAKAMURA (Shintaro) (1923). Min. Res. Chosen, vol. VIII. 


S. NAKAMURA proposed the above term for the thick complex 
of more or less metamorphosed sediments, typically occurring in 
Ockch’ön (Yokusen in Japanese) district, N. Ch’ungh’öng-do, 
South Korea. The complex, intruded by gray granite gneiss in 
some places, is divided into three parts as follows : 


Upper : Dominantly biotite schist and phyllite with inter- 
bedded thin beds of conglomerate, sandstone, limestone, 
amphibolite and quartzite. 

Middle : Amphibole schist, limestone, mica schist and phyllite, 
with interbedded sandstone. 

Lower : Quartzite, sandstone and metamorphosed clayslate, 
accompanied in some places by deposits of earthy gra- 
phite. 


There is no doubt that the complex is of very great thickness, 
although its base has not been found yet. The actual sequence 
together with the true thickness of the complex remains unknown. 
S. SHIMAMURA (1927) thought a polygenetic origin was probable; 
he thought the complex is constructed of a mixture of various 
beds of pre-Cambrian, Palaeozoic and Mesozoic ages. S. NAKA- 
MURA and M. MATSUSHITA (1940) think the complex is a member 
of their Archaeozoic Keirin system. N. KOBATAKE (1952) is of the 
opinion that at least a part of the complex, viz. NAKAMURA's lower 
Yokusen complex, or all of the complex may be nothing but Heian 
system (Carboniferous-Triassic), variously deformed by later 
crustal movements and igneous activities. I. ТАТЕГМА cannot deny 
the younger age for a part of the complex, as emphasized by 
KOBATAKE, but regards its major part as being contemporaneous 
with the Mach’ollyöng series designated to be of the Eoproterozoic 
in North Korea. 

Distribution : N. Ch’ungch’öng-do, М. Cholla-do and N. 
Kyöngsang-do, in South Korea. 


References : NAKAMURA (S.), 1924; SHIMAMURA (S.), 1927; Ko- 
BATAKE (N.), 1952; TATEIWA (I.), 1954a. | 
Г (Iwao TATEIWA). 


YXONCHON (=,Bensen) ace ОТЕТ РИ: Archaean 


YOTOKU SERIES A sto SE at None elia Cambrian 


Anonymous (1915). Catalogue of articles exhibited from 
Mining Section in Bureau of Agriculture and Industry at the 
competitive exhibition of products for commemoration of five 
years administration since the annexion of Korea to Japan and 
their explanation. 

Occupies the lower part of the Chosen formation, composed _ 
mainly of shale, clayslate, and quartzite; considered to be Lower _ 
Cambrian (see : Chosen system). | 
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« Chuwa series » by NAKAMURA (1937) is a synonym for Yotoku 
series. 

Displayed typically in Heian-nando ($. P’yöngan-do) and 
adjacent Kokai-do (Hwanghae-do), North Korea. NAKAMURA 
(1937) classified it into three stages in descending order as 
follows : 

С. Masanri stage (see: Basanri formation); 
B. Shoran stage (see : Chuwa formation); 
A. Bunsanri stage (see: Bunsanri quartzite). 

Judging from the fossils, the lower and middle stages are 
evidently Lower Cambrian, but the upper one is early Middle 
Cambrian. 


Reference : NAKAMURA (S.), 1936. 
(T. KOBAYASHI). 


YUBLA-HI (= НИТ!) .......... eve... Proterozoic 
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STRATIGRAPHICAL INDEX 


| Archaean : Rensen system; Yonchon. 
| Archaean-Proterozoic: Keirin system; Kyerim. 


| Proterozoic: Ansinrei calcareous phyllite formation; 
| Banmakudo formation; 
| Chokken series; 
| Domakudo formation; 
| Fuheido formation; 
| Ginseki limestone; Gohori slate formation; Gyokukenri 
siliceous limestone formation; 
| Hamhüng; Hirido conglomeratic phyllite formation; Huto 
| system (Willis and Blackwelder); 
Josuijo; 
| Kanko gneiss; Kokuri granite; Kuhyôn series; Kuken series; 
| Kyuzan slate formation; 

Mach'óllyóng system; Mach'onnyong series; Matenrei sys- 
| tem; 
{ Ockch’ön; 
| Ritura system; 
| Sangsuyang series; Sangwon; Seiko gneiss; Seikoshin 
gneiss; Seisekito limestone; Sekkazan slate formation; Shido- 
gu series; Shogen group; Shogen system; Sidogu series; Si- 
nian system (Grabau); Sóho; Suihodo formation; Syogen 
system; Syoho felspathic quartzite formation; 

Tokuzai dolomite; Tyokken series; Tyozyusan quartzite for- 
mation; > 

Unpori slate formation; 

Yokusen complex, Yulla-ri. 


Proterozoic and Cambro-Ordovician : Rakuroan system; Sini- 
sche Formationreihe. 


| Cambrian: Beiho slate; Bunsanri quartzite; Bunsanrian stage; 
| Changshanian stage; Chaumitian; Chuwa beds; Daizanian 
stage; Fengshanian stage; Fuchouan series; Gakoku forma- 
tion; Hukadani sandstone; Imch'on; Kanairi formation; 
Kasetsu group; Kuro formation; Kushanian stage; Majo for- 
mation; Mantoan series; Masanri formation; Masari forma- 
tion; Protolenus shale; Rakumin beds; Redlichia shale; Rin- 
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son clayslate; Samposan formation; Seison slate; Sekkyori 
formation; Shihchiaoan stage; Shoran stage; Sosan quartzite; 
Sosan series; Taiki group; Taitzuan stage; Tangshihan stage; 
Yotoku series. 


Cambro-Ordovician : Chosen formation; Chosen system; Great 
limestone formation; Inzan limestone; Keteiri stage; Koreisan 
series; Madenpo stage; Sinian system (WILLIS and BLACKWEL- 
DER); Sosan series. 


Ordovician: Bantatsu formation; Bantatsusan beds; Bunkoku 
formation; Chikunsan shale; Doten quartzite; Eiko forma- 
tion; Kosei beds; Kosinzan stage; Kyusei beds; Makkol li- 
mestone; Maruyama beds; Nanso beds; Shinso marl; Shogairi 
stage; Shorin beds; Songim; Teiri formation; Tomkol shale; 
Tonden formation; Toufangian series; Tsinan limestone; 
Tsuibon limestone; Unkaku beds; Wanwanian series; Wolun- 
gian series. 


Carboniferous : Hongjom; Koten formation; Koten series. 

Carboniferous-Triassic : Heian system; S.;P’yöngan-do. 

Permian : Jido formation; Jido series; Sadong-ni. 

Permo-Triassic : Kobasan series. 

Triassic: Gekkodo formation; Godo formation; Green series; 
Senken formation; T’aejawön; Taishiin red formation; Yodo 
formation. 

Upper Triassic-Lower Jurassic : Bansho formation; Daido series; 
Daido system; Lower Daido formation; Sokosan sandstone; 


Taedong; T'ongjin formation. 


Jurassic: Gabisan formation; Getsumeisan formation; Gyokuba- 
san formation; Hakuunji formation; Heiri conglomerate; 


Kaikwari conglomerate; Ranpo formation; Ryukyo forma- 


tion. 


Upper Jurassic - Lower Cretaceous : Kasando formation; Kyóng- 
sang formation; Kyongsyang formation; Lower Kyónsang for- 
mation; Lower Kyongsyang formation; Naktong series; Ra- 
kuto formation; Rakuto series; Shikkoku formation; Shinsyu 
formation. 


Cretaceous : Chin-an series; Chudo formation; Eido series; Gor- _ 
yusan formation; Gosendo formation; Goson formation; Ho- = 


nanri formation; Kaidori formation; Kakubo porphyrite for- 
mation; Kanposan formation; Kansenri formation; Keisho 
system; Konch'olli; Mantokusan formation; Ryuho porphy- 


- | 


т 


== 
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formation; Senyudo formation; Shikonri formation; Shiragi 
conglomerate; Shiragi series: Shorinsan formation; Shusha- 
zan porphyrite formation; Silla; Sinyodo formation; Taiho 
formation; Taikyu formation; Takkitsu formation; Upper Dai- 
do formation; Upper Daido group. 


| rite formation; Saiyakusan porphyrite formation; Sansuido 


(Upper Cretaceous-Lower Tertiary (?) : Bukkokuji group; Buk- 
| kokuji series (?); Taishu group. 


Eocene: Hozan series; Hozan tertiary formation. 
Oligocene : Ryudo alkalic basalt; Ryudo formation; Ryudo group. 
|Oligocene-Miocene : Choki series; 


Miocene: Banko sandstone; Bankodo sandstone; Bonkokuri 
| group; Choki conglomerate; Choki group; Ennichi group; 
Ennichi series; Ennichi shale; Heirokudo formation; Kanchin 

. shale; Kanchindo formation; Keumgoangdon shale; Keumori 
andesitic tuff, Kümgwandong shale, Kümori andesitic tuff; 

| Meisen group; Myongchôn; Nultari volcanic rocks; Sempoku 
| conglomerate. 


|Pliocene: Shichihosan group; Shichihosan series; Toryusan group. 


Upper Pliocene or Pleistocene : Seikiho formation; Sógwipó. 


1 


LEXICON TITLE (KOREA) 


(Names in capitals. with a description; some cross-references are 
only in the index) 


Actinoceras-bearing limestone. | DAIDO SERIES. 


See: Bantatsu formation. DAIDO SYSTEM. 
Ansinrei calcareous phyllite | Daizanian stage. 
formation. Domakudo formation. 
Asaphellus zone. Doten quartzite. 


See: Tomkol shale. 
EIDO SERIES. 


Banko sandstone. Eiko formation. 
Bankodo formation. ENNICHI GROUP. 3 
Banmakudo formation. ENNICHI SERIES. € 
BANSHO FORMATION. Ennichi shale. 
BANTATSU FORMATION. Eodiscus fusiformis zone. 
Bantatsusan beds. See : Masanri formation. 
Beiho slate. 
Bonnia zone. Fengshanian stage. 3 

See: Chuwa Beds. Fuchouan series. 
BONKOKURI GROUP. Fuheido formation. 
BUKKOKUJI GROUP. Fusen system. 
BUKKOKUJI SERIES. See: Rensen system. 
Bunkoku formation. 
BUNSANRI QUARTZITE. Gabisan formation. 
Bunsanrian stage. Gakoku formation. 

Gekkodo formation. 

Changgi = Choki. Getsumeisan formation. 
Changshanian stage. Ginseki limestone. | 
Chaumitian series. Girvanella limestone. 4 
CHIKUNSAN SHALE. See: Chuwa Beds. À 
Chilbo-san = Shichihosan. Godo formation. г | 
CHIN-AN SERIES. Gohori slate formation. 
Choki conglomerate. Goryusan formation. 
CHOKI GROUP. Gosendo formation. 
CHOKI SERIES. Goson formation. 
Chokken series. Gray Granite-gneiss. 
CHOSEN FORMATION. See: Kokuri granite. 
CHOSEN SYSTEM. GREAT LIMESTONE FORMATION. 
Chuangia zone. GREEN SERIES. 

See: Kasetsu Group. Gyokubasan formation. 
Chudo formation. Gyokukenri siliceous limestone | 
CHUWA BEDS. formation. 


| 
b 


| Hakuunji formation. 

| Hamhüng. 

HEIAN SYSTEM. 

‚Heiri conglomerate. 
|Heirokudo formation. 
¡Hirodo conglomeratic phyllite 
| formation. 

| Honanri formation. 

| Hongjóm. 

|HOZAN SERIES. 

¡Hozan Tertiary formation. 
Hukadani sandstone. 
¡Huto system. 


|Imch'on. 
Таап limestone. 
| 


¡JIDO FORMATION. 
JIDO SERIES. 
Josuiyo. 


"Kaidori formation. 

;Kaikwari conglomerate. 

Kakubo porphyrite formation. 

/KANAIRI FORMATION. 

(Kanchin shale. 

"Kanchindo formation. 

|KANKO GNEISS. 

Kanposan formation. 

¡KANSENRI FORMATION. 

‘Kasando formation. 

¡KASETSU GROUP. 

|KEIRIN SYSTEM. 

‚KeısHo SYSTEM. 

‘Keteiri stage. 

‘Keumgoangdong shale. 

“Keumori andesitic tuff. 

Kisshu-Meisen Tertiary for- 
mation. 

See: Meisen group. 
‘Kobang-san = Kobosan. 
1KOBOSAN SERIES. 
KOKURI (KOKURIAN) GRANITE. 
Konch’öl-li. 

Koreisan series. 

Kosei beds, 

‘Kosinzan stage. 

‘Koren FORMATION. 
Koren SERIES. 

KUHYON (KUKEN) SERIES. 
Kuken series. 
Kümgwangdong shale. 

| 
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Kŭmori andesitic tuff. 
Kuro formation. 
Kushanian stage. 
Kyerim = Keirin. 
Kyöngsang formation. 
KYONGSYANG FORMATION. 
Kyusei beds. 

Kyuzan slate formation. 


LOWER DAIDO FORMATION. 
Lower Redlichia shale. 
See : Chuwa Beds. 


Mach’öllyöng system. 
MACH’ONNYONG SERIES. 
Madenpo stage. 

Majo formation. 
MAKKOL LIMESTONE. 
Mandal-san = Bantatsu. 
Mantoan series. 
Mantokusan formation. 
Maruyama beds. 
Masan-ni — Masan-ri. 
MASANRI PORMATION. 
MASARI FORMATION. 
Matenrei system. 
MEISEN GROUP. 
Myóngch'ón. 


NAKTONG SERIES. 

Nanso beds. 

Nuldairi = Nultaeri. 
Nultaeri volcanic rocks. 


Obolus zone. 
See: Chuwa Beds. 


Ockch’ön. 


Pongsan = Hozan. 
Prochuangia zone. 

See: Kasetsu Group. 
Protolenus shale. 
Protoliostracus 

zone. 

See: Masanri formation. 
Protopliomerops zone. 

See: Tomkol shale. 
Puch’ön = Fusen. 
Pulguk-sa = Bukkokuji. 
Ptychoparia beds. 

See: Masanri formation. 


brevicaudatus 
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Rakumin beds. 
RAKUROAN SYSTEM. 
Rakuto formation. 
RAKUTO SERIES. 
RANPO FORMATION. 
Redlichia beds. 
See : Masanri formation. 
Redlichia shale. 
Redlichia zone. 
See : Chuwa Beds. 
Redlichia cf. walcotti zone. 
See: Chuwa Beds. 
Redlichia chinensis zone. 
See: Chuwa Beds. 
Redlichia coreanica zone. 
See: Chuwa Beds. 
Redredlichia nakamurai zone. 
See: Chuwa Beds. 
RENSEN SYSTEM. 
RINSON CLAY-SLATE. 
RITURA SYSTEM. 
Ryudo alkalic basalt. 
Ryudo formation. 
RYUDO GROUP. 
Ryuho porphyrite formation. 
Ryukyo formation. 


Sadong-ni. 

Saiyakusan porphyrite forma- 
tion. 

Samposan formation. 

SANGSUYANG SERIES. 

Sangwon. 

Sansuido formation. 

Schwagerina stage. 

See: Koten formation. 
SEIKIHO FORMATION. 
SEIKO GNEISS. 

Seikoshin gneiss. 
Seisekito limestone. 
Seison slate. 

Sekkazan slate formation. 
Sekkyori formation. 
Sempoku conglomerate. 
Senken formation. 
Sen-yudo formation. 
SHICHIHOSAN GROUP. 
SHICHIHOSAN SERIES. 
Shidogu series. 
Shihchiaoan stage. 
Shikkoku formation. 
Shikonri formation. 


Shinko formation. 
See : Ennichi series. 

Shinso marl. 

Shinsyu formation. 

Shiragi conglomerate. 

SHIRAGI SERIES. 

Shogairi stage. 

Shogen group. 

Shogen system. 

Shoran stage. 

SHORIN BEDS. 

Shorinsan formation. 

Shushazan porphyrite forma- 
tion. 

SIDOGU (SHIDOGU) SERIES. 

Silla. 

Sinhüng = Shinko. 

Sinian system, by Grabau. 

Sinian system, by Willis and 
Blackwelder. 

Sinische Formationsreihe. 

Sinoyodo formation. 

Sogwipo. 

Soho. 

Sokosan sandstone. 

Songim. 

Sosan quartzite. 

Sosan SERIES. 

5. P’yöngan-do. 

Suihodo formation. 

SYOGEN SYSTEM. 

Syoho felspathic quartzite for- 
mation. 


Taedong. 

T'aejawón Taedong. 
Taiho formation. 
Taiki group. 

Taikyu formation. 
TAISHIIN RED FORMATION. 
Taishu group. 
Taitzuan stage. 
Takkitsu formation. 
Tangsihan stage. 
Teiri formation. 
Tokuzai dolomite. 
TOMKOL SHALE. 
Tonden formation. 
T’ONGJIN FORMATION. 
TORYUSAN GROUP. 
Toufangian series. 
Tsinan limestone. 


RS = xu 


| TSUIBON LIMESTONE. 

| Turyu-san = Toryusan. 

| TYOKKEN (CHOKKEN) SERIES. 
Tyozyusan quartzite formation. 


| Unkaku beds. 

| Unpori slate formation. 

| UPPER DAIDO FORMATION. 

| Upper Daido group. 

Upper Redlichia shale. 
See : Chuwa Beds. 


| Unsan = Inzan. 
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Wanwanian series. 
Wolungian series. 


Yodo formation. 

YOKUSEN COMPLEX (formation, 
System). 

Yönchön. 

Yöngdong = Eido. 

Yotoku series. 

Yulla-ri. 
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